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How AMERICAN STORES CO. & 


makes a fast-selling 


preserve 


Repeat sales of Ideal Brand preserves don’t just happen. 
Ideal Brand has “rang the bell” of customer accept- 


ance with a preserve that is easy to spread, full-flavored 


and consistently high in quality. Yet it is economical 


to produce. 

American Stores Co. does it with a Pfaudler Stainless 
Steel Vacuum System. Sanitary and easy to operate, 
this system provides accurate control over the dispersal 
of fruit in the juice and traps the flavor into the pre- 
serve by evaporating water at lower than the normal 


boiling temperature. This prevents change in the natu- 
ral qualities of the product caused by high temperature 
processing... assures a true fruit favor. 

Hf you want a product that wall easily win customer 
acceptance, offer the easy-spreading firmness, fresh 
flavor and appetizing color of a preserve processed by a 
Plaudler Vacuum System. Learn more about what this 
system can do for you now. Call your nearest Plaudler 


ollice 


PFAUDLER VACUUM PAN removes water without interference 
with natural flavor and other qualities of ingredients. Built to with- 
stand the pressure of 100% vacuum, it is also equipped with a 


sampler to permit easy withdraw of somples. 


PFAUDLER MIXING TANK thoroughly blends 
all ingredients before they go into the vacuum 
pan for final processing. 


THE PFAUDLER CO. 
Dept. FT-3, Rochester 3, N. Y. 


Send me details on Pfaudler 2) Vacuum Pan 


Mixing Tank 


Name 


THE PFAUDLER CO., ROCHESTER 3, NEW YORK | Tilers 
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I s a simple matter to remove a molecu 


of water from vitamin A. All you do ts 


treat a solution of vitamin A alcohol tn a 


anhydrous solvent containing a tra 


strong mineral acid. The resulting com 
pound ts anhydro vitamin A which has six 
onjugated double bonds instead of th 


] | | l mores 
Original five, and a siignt LOLOLICAL pot \ 


\ 


about 15,000 U.S.P. units per gram 


When we first did this, we wond 


whether the indicated | 
was from the an/ydro vitamin A ttselt 
whether 1t was from vitamin A reconst 


tuted zm vivo. We decided to find out 


Sure enough, when vitamin A-defictent 


rats were fed anhydro vitamin A, their liver 
were later found to contain a new substan 

which was neither an/hydro nor normal vi 
tamin A.What the rats had done was to put 
the water back to make a compound we call 
rehydro vitamin A. Apparently a structural 


isomer of vitamin A, it 1s about times a 


Also... vitamin E... distilled monoglycerides...more than 3500 Eastman Organic Chemicals for science and industry 


Who makes rehydro 


vitamin A? 


iological potency 


tion of vitamin A in your product 

For yout production requ ments, both 
natural and synthetic vitamin A in a wide 
range of pot ire available from DPi 
any quantit you may 1 Write 
wire, or phone f formation or a quota 
tion to Dyustillation Products Industries, 
Rochester 3, N. ¥ Di of lLastman 
Kodak Compa Sal tf New York 
and Chicago « W. M. Gillies and Company 


bere Smith Limited, Montreal and Toronto 


leaders in research and production of 
both natural and synthetic vitamin A 


active as anhydro vitamin A, but only about 
1/15 as active as vitamin A 
W haven't learned a vel just how 


the rat vnthesize vitamin A, but the dis 


overy of rehydro vitamin A rept nts prog 
ress in Our continuing program of research 
on all pha f vitamin A propertics. This 
program has made avatlable a wealth of in 


formation to help you solv probl ms in 


volving cither the formulation or utiliza 
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How to make a pile 
out of a hill of beans 


@ You don't have to come from Boston to enjoy or 


sell pork and beans, but you'll sell a lot more simply 
by making your sauce with MAGNA Spice Concentrols. 
Pork-and-bean makers everywhere agree that 
MAGNA Spice Concentrols are easier to use, cut 
seasoning costs and impart a real old-tashioned 
goodness that brings folks back for more. 
Contact your MM&R representative — 
the MAGNA man—or send a sample of 
your present crude spice seasoning to 
our Technical Research Laboratories. 
Let us show you how to make a 


pile out of a hill of beans. 


Magnes O Nobo éG MM. 


¢ Vince NZI OME OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13,N.¥. - 221 North La Salle Street, Chicago J, Iilinois 
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What's New in Food Science 


Literature 


This is the time of vear when a brief survey of what's 
ahead in the tield of food science literature is in order 
\ithough not all of the publishing events of 1953 have 
as yet cast their shadows before them, a number either 
are or soon will be a part of scientific literary history 

Ihe attractive new journal, .lpplied Microbiology, 
sponsored by the Society of American Bactertologists 
and edited by Tl. Boyd Woodruff has made its debut 
Devoted to the publication of articles in the microbiologs 
cal field its coverage will include practical articles on 
Hucroorganisms of mterest to commerce because of thei 
effect, harmful or benign, on industrial products. Bio 
engineering, food fermentation, industrial bacteriology 
relating to the brewing and baking industries, the pro 
duction of antibiotics, the production of special organi 
chemicals by action of microbes, mycology, and plant 
sanitation these are some of the topics to he exploited 
by the new pournal. It will be issued bimonthly 

\ttracting equally wide interest is the mipending ap 
pearance ot the new journal addressed to food chemists 

Agricultural and lood Chemistry This biweekly 
publication will be concerned, with “the appheation of 
chemistry to the growth, production, and processing of 
foods.” The subject matter of the new journal, which 
will make its initial appearance im \pril, will inelude 
investigations on “fertilizers, herbicides, pesticides, 
plant hormones, trace elements, In addition. to 
technical papers, the journal will carry scientific and 
industrial news. wdoricultural and lLood Chemistry 1s 
the seventh of the journals owned and operated by the 
\merncan Chennucal Society 

The entrance of these new learned journals into the 
field of food science is to be welcomed. That a certain 
amount of healthy competition of an indireet nature will 
ensue will doubtless be candidly admitted by all con 
cerned Lhe net ellect, TCT, should he to mcrease 
the quality, sharpen the discussion, and stimulate the 
production ol papers benefiting the vast enterprise ol 
growing and manufacturing tood 

While on the subject of journals it might be timely 
te mention a publication which, though not new, de 
serves the attention of all who are at work on food 
research and development problems; namely, ood 
Science Abstracts 
from the Department of Scientific and Industrial Re 
search, Ller Majesty's Stationery Office, London, is ful 


publieation, which emanates 


filling an increasing need. Its coverage is broad and as 
the journal literature on food grows it will be found an 
indispensable ally in keeping investigators m this coun 
try and abroad aware of advances in food science and 


technology 


4 


New Books from the Spring Lists 

\lthough the publishers’ spring lists are only just out 
at this writing, an inkling, at least, of what's astir can I 
provided 

In the chemical field, of the many spring books wit! 
interest for food technologists mention should be made 
of F. Wild’s /stimation of Organie Compound, Cam 
bridge University Press, scheduled for April; J. B 
Sumner and |. Fred Somers’ Chemistry and Methods of 
(3rd. ed., Academic Press); Homig’s 
Chemical and Physical Principles of Sugar Technology, 
to be published April; Morris Jacobs 
and Leopold Schetlan’s Chemical Analysis of Industrial 
Solvents (Chemical Analysis, Volume 7, Interscience 
Publishers); R. LL. Whistler and C. Smart’s Poly 
saccharide Chemistry (.\cademic Press); and The Pro 
teins, Vol. 1, Kenneth Bailey and Hans Neurath, edi 
tors, which will be issued in May by the same publishers 

(Naf Samuelson’s Jon /erchangers in Analytical Chem 
istry (Wiley) appeared in February. The book is de 
voted exclusively to the application of the new syntheti 
organic 1on-exchangers. Another Wiley book scheduled 
for April is Joseph S. Fruton Sefia Simmonds’ 
lexthook of Biochemistry, wherein the structure ot 
modern biochemistry is presented from a general point 
of view. The book will contain 950 pages. Jacob Sack’s 
Isotropic Tracers in’ Biochemistry and Phystology 
( MeGaraw ) will be published in May 

Statistical methods are by no means to be neglected 
in 1953 There are several books on this topic mM thre 
spring lists; namely, O). L. Lacey's Statistical Methods 
in (Maemillan), C. Clark's /ntro 
duction to Statistics (Wiley), and V. Goedicke’s /n 
troduction to the Theory of Statistics ( Harper ) Math: 
matical Methods for Scientists and I:ngineers ( Prentice 
Hall) by Llovd P. Smith should also be noted in con 
nection with statistical methods literature 

In the field of nutrition there are Gi. Hl. Bourne and 
(;. W. Kidder’s Biochemistry and Physiology of Nutri 
tion, Vol. 1, (.Xcademie Press) which will be published 
in April and A. Anderson's /:ssentials of Physiologi 
cal Chemistry (Wiley ). 

Faber and Faber, Ltd. of London have also announced 
two books in the field of nutrition. ine is Sir Robert 
MeCarrison’s Nutrition and /[/ealth, a new edition ot 
this key work on the relation between food and good 
health. Pwo additional essays——on deficiency diseases 
are added. The second book, The Work of Stir Robert 
MeCarrison, is edited by Dr. Hl. M. Sinelair. The latter 
hook is being published to honor this famous scientist 
upon his seventy-fifth birthday. The volume (a) de 
scribes the initiation and development by Sir Robert 
of the Cooner Nutrition Research Laboratories, (b) 
provides in outline the historical setting of his research 
and (¢) appraises its present importance 

Another British publishing house, the Food ‘Trade 
Press, Ltd. carries the following four books on its 1953 
list: Practical Canning by Arthur Lock: Potato Crisps 
(Chips) by A. bE. Willams; 4 Course in Canning by 
John L. Rogers; and Macaront Products by Charles 


(Continued o1 page 


Fortify Foods With 


Pfizer 


@ Nowadays with food budgets under severe 


strain, it’s only natural that housewives shop 
for the best food values for their families. 
That’s why more and more shoppers are turn- 
ing to vitamin-fortified foods. 

You can add the important sales extra of 
vitamin fortification to your products. Pfizer 


has accumulated a vast store of facts on food 
fortification in more than 15 years as a leading 
vitamin manufacturer. This wealth of informa- 
tion is at your disposal. Let us help you with 
your food fortification problems, 

Pfizer Vitamins for Food Fortification 
are: Vitamin A, Vitamin B,, Vitamin B., 
Niacin, Vitamin B,., Vitamin C (Ascorbic 
Acid). For further data, write for the book- 


let: “Pfizer Products for Food Fortification.” 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices: Chicago, IIl.; San Francisco, Calif.; Vernon, Calif.; Atlanta,Ga. 


] Have Growing Child 
or 
_Naturally I Shop f 
Vitamin- Fortified Foods. 
Pioneers and Leading Manufacturers of Vitamins Pfizer: : 
5 


FOOD TECHNOLOGY, MARCH, 1953 


What's New in Food Science Literature 
(Continued from page 4) 

lhe Princeton Unir ity Press is publishing ©. F 
\nderson’s Refrigeration in America in June 

\ book treating a special technology, Fishery Sciences 
(Wiley) by G. A. Rounsefell and W. Harry [verhart, 
will appear in May 

4 wide interest to the membership was the appear 
ance in February of Advances in Food Research, Vol. 4 
( \eademic Press) edited by two IFT members, D1 
foil Mrak and Dr. George | Stewart of the Univer 
sity of Califormia M.S. P 


Regional Section News 
CHICAGO SECTION 


he January 1953 meeting of the ¢ hicage Section was 
held January 12th with thre vuest speaker ie Nelson 
\llen Ass’t. Mer., 
1 Du Pont De Nemours and Company 

Subject: “Packaging of 1 rishable Products.” 

Born in Franklin, Kentucky, Dr. Nelson Allen. re 
ceived his degree of bachelor of arts in chemistry from 


Sales Development and Pechnical 


~eTVvice | 


Completing sev 
eral years of teaching at Centre, Dr. Allen joined the 
research department of the Duo Pont Company, later 
resigning to accept a fellowship at Princeton University 


Centre College, Danville, Kentucky 


\t Princeton he received his master’s degree in 1932 
\llen re 


turned to the Du Pont Company as a research cheniust 


and in 1933 his doctorate in chemistry. Ds 


the viscose raven research section. He later took an 
wtive part in cellophane research package engimeering 
ind sales development. Dr. Allen assumed his present 
position in January, 1952 

With the rapid growth of self-service during the past 
lew years, proper packaging has taken on more and 
more significance. The proper packaging of perishable 
products has become a challenge to food technologists 
inall phases of manufacturing and selling. With px rish 
ibles close attention must be given to film with optimum 
transfer of moisture and gas particularly oxygen 
Packages cover the range of films with high transtet 
of moisture for products such as hard crusted bread toa 
film on which a vacuum can be pulled and maintained 

Some specific packaging problems were de scribed 
including those of products such as bakery goods, 
chee sc, meats and produce 

With the advent of well-engineered packaging, the 
trend has been for packaging to be done at the port of 
production ot product rather than by the retailer. This 
introduces additional storage and transportation prob 
lenis, accentuated by the respiration constantly gomg on 
in the living matter that is being packaged 

Cellophane with various treatments and laminations 

s described as being the ideal product tor most appli 


BRITISH COLUMBIA SECTION 

\ctivities of the Section in rapid review are 
Phe first Fall Meeting consisted of a luncheon and 
plant tour at the American Can Company plant in Van 
couver on Wednesday, September 10, 1952. After a 


6 


delightful meal, Mr. B. G. Coles, the Assistant Plant 
Manager, described the operation of the plant to the 
members, who were later conducted through the entire 
plant 

Phe October meeting was held at Edith Adam's Cot 
tage in the Vancouver Sun Building, on the 29th; the 
speaker was Dr. L. E. Ranta, whose subject was “Food 
Fechnology and Public Health.” 

lhe November meeting took place at the Vancouver 
Vocational Institute, on the 19th, and the subject dis 
cussed was “Spices and Food Technology,” by Mr 
Maurice Rector, Vice-President of Griffith Labora 
tories, Toronto, Ontario. Koda-Chrome slides were 
used to illustrate the talk. 

Che Fall Sessi6n came to a close when the Section 
Members jomed with the Vancouver group of the 
Canadian Institute of Chemistry at the Gai Paree on 
December 17th, 1952. 

lhe first meeting in 1953 was held on January 29th, 
when Mr. Angus McIntyre of the B. \. Paint Company 
in Vietoria. B. C. discussed “Paints in the Food Indus 
try.” a topic which is of great interest to food technolo 
gists. Mr. MelIntyre is one of the outstanding paint 


chemists in Canada 


DIXIE SECTION 
lhe first meeting of the new year of the Dixie 
tion of IFT was held at the Atlanta Paper Company on 
January 23, with possibly the best attendance of any 
meeting this Section has ever held. 
During the afternoon a tour was made of the \tlanta 


Ser 


Paper Company, showing the methods of manufacturing, 
many types of containers, particularly the pac kage for 
carrying home bottled drinks that has become very 
popular in recent years. .\ new type of extremely white, 
greaseproof chip board was described as having many 
possibilities 

Dinner was served for approximately 100 members 
and visitors by the host company, after which Mr 
Norman Eppell of the Chicago (Quartermaster Food and 
Container Institute delivered an exhaustive report on 
the behavior of containers for Five-in-One and Combat 
Rations, stored under widely different conditions of 
temperature and humidity, Most of the report was of 
results obtained from experiments now being ce maducted 
at the Georgia Experiment Station. 

Lhe present officers of the Dixie Section believe that 


this will be the most successful year in the history ot 


the Section 
GREAT LAKES SECTION 

Ihe Section held its Winter Meeting on January 
23rd. at the Hillerest Hotel, Toledo, Ohio. In the morn 
ing a tour was made of the Libbey Glass division of the 
Owens-Illinois Glass Company, following which an 
Executive Committee luncheon was held at the Hill 
crest Hotel. In the afternoon, at the Duraglass Center, 
Adams and 14th Streets, the following papers were 
heard : 

“They Never Suspected.” A nutrition study of 75 typical 
families in the Philadelphia area. Miss Camille Beau 
champ, Assistant Manager, Home Economics Institute 
Westinghouse Electric Corp 


(Continued on page 
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for taste-appeal that sells 


use GIVAUDAN FLAVORS...products of creative imagination 


Perhaps you are seeking a new flavor—some- 
thing truly distinctive, truly appealing. 

Or perhaps you would like to re-evaluate your 
present flavoring materials in the light of your 
product’s purpose, its market and price con- 
siderations. 

Or your problem may be one of quality-con- 


trol of flavor, to protect the distinctiveness and 
uniform taste-appeal of your product. 

At Givaudan you will find the answer to all 
these problems and many others. Here, creative 
imagination on the part of Givaudan’s flavor 
experts inspires the development of quality- 
controlled flavors with maximum taste appeal. 


Inc. 


330 West 42nd Street, New York 36, New York 
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pressed oil of citrus and 


Regional Section News The chemistry of bitter substances im citru 


9 fruits, including peel, seeds, juice and pulp was al 


| The principal bitter compounds are limon 


other genera of the Rutaceae 


ent iw 


t Microbiological Pre cliseussed | 
Ore tal not well understood from the chemical standpomt and 
Modern Food Poison \ discussion of the cause rel offer a real « hallenge to the ambitious Organ chemust 
modern method reverting: ening. Dr Attention, chemists attending Los Angeles A.C.S. 
ty, HO. Way Laboratories, Cleveland, Ohne meetings. Southern Califormia Seetion of thie 
lhe evenme dinner peaker wa Mr. Walter I Institute of Food Veehnologists, holding their annu 
Wa gell, Vice-President strong-Caobb Ca., Cle veland, all dav conference on Friday, March 13, 1953, at. the 
who spoke on the Girass Grew Green AT Statler Hlotel in Los Angeles, are planning to look 
\round” a discussion of chlorophyll and its applica hind the curtain that veils the future and see what 
thead in the wav ot food science programy, written 


the food and drug 


conic chitence, is as follows 


NORTHEAST SECTION Food Technology as of March 13. 1953 and Beyond 


section's February miectiny Was held on the 5th We've ipproached food technol with new 
it the Llotel Brunswick. Boston. Mass... when Dt \ he xe scientific methods in recent vears and we are permitted 
(1. Olsen, General Foods Corporation, Central Labora re-evaluation of some basic “mainiiner” components 
Lloboken, New Jersey, wa the euest tker such as 
subject wat The bord of the Scandinavian Mainiiner Protein” (D. M. Doty) and 
ood Factory a talk on the food tec and food Katc-(ils” (Walter O. Lundberg) and 
industry in the Seandinavian countries. Dr. dis Mainliner Carbohydrates” (Harry S. 

certamly not a side track or whistle stop the vitami 


research, the effect of natural ‘ 
mplemental 


cussed the status of 
mineral and other su] 


resources, and size of population and its food habits on 
Major Miner (Harry J. Deuel) 
the tod technology factory operations In 

il of these tour have the pos nhalit ‘ t! re il 
processing particular! nm Sweden ‘Reactior (Bernard Oser 

depending i! irge part anid 

WESTERN NEW YORK SECTION Proce (L.. Clifeors 
lhe Western New York Section, Buttalo \rea, met the World Facing Elder 


on January 1953, at the New York State Institute 
Duttalo, New York. The *Mainliner” speakers hail from many sections: 1. M 
is Assistant Director of Research and edu 


\merican Meat Institute Foundation, 


of Applied Arts & Serences n 


guest speaker at this dinner was D1 \l. 1). Lahee, the 


or toe, are of fundamental 


Rohm & Company, Vhiladelphia, Penna., whe 

on Nature. Commercial Tro Walter ©). Lundberg directs the Llormel Institute of the 

duetion and Usages.” Since Enzvmes. either as friend University of Minnesota, Minneapolis; Harry S. Ower 
tech heads the Carbohvdrate Section of the Biochenneal 


Hiportance to thre 
Western Regional Research Laboratory, 


hon Was mteresting 
Denel is Dean of the Gradu 


nologwmst, Dr. Labee’s cdiseu Wil 
banv, Cahltornia: llarry 


timely 
ate School of the Univ. of Southern California 
SOUTHERN CALIFORNIA SECTION le | (ser ‘ perate 


scene «il Lahoratort located loony 
s Director of the Fundamental 


thre Food Researcl 


leda’s Restaurant m \neeles was the Island City, \ 


the December and January meetings of the Southern York: LL. le. Cliteorn 4 
Cahtorma Section Research Division of the Continental Can Company, 
\t the December 17th meeting, Section Chairman an Inc. in Chieago. and \. L.. Elder is Director of Researcl 
neunced that the 1954 Annual Meeting will be held im Chemical Division, Corn Products Refining Compan 
the Loos Angeles and urged all members at Argo, Hlinois. Food chemists headed for the Ameri 
te contract for space well im advance Treasurer, Roy can Chemical Society meetings in Los Angeles may wis! 
h the “Maimliner” meet 


start a few davs early to cate 


\l. Llaven. resigned bis ottice in order to devote tull tin te 

to las duties as President of the Los \nvele s Chamber my at the Statler Tlotel, Loos \ngele on March 13 

ol 

kord \ngeles Market) PERSONNEL 

spoke on “Market Research in the Food Field.” “Phe De. Mo. supervisor of organic and Inochenn 

peaker covered the tunetion of the market researe! eal research for International Minerals & Cor 

pecialist the development of markets for new poration has received the University of Minnesota's out 

products and im the expansion of markets for established standing achievement award Phe award is reserved 

product It was Ins opimen that the food imadustry for former students of the Minnesota mstitution hi 

hould use market research as anv other research tool have attained high eminence and distinction Ir. Bhish's 

and should have pertodie and supplemental survevs of research work in the fields of cereal technology. pre 
teins, enzvimes of wheat and flour, and the commercial 


its market 
elut mie acid 


(on Jan. 21 Prof. T. A. Greissman of C. 


umarin derivatives found in cold (Continued on pag 


spoke prodre tron ot amime acids, especial 


on the chemistry of 
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how. to make a “mint 


like a million... 


\ mint or a maraschino cherry . .. pistachio ice-cream 
or a lime cooler... any food or any color in any season 
or any climate 


for maximum appctite-appeal at 


the pointol sale specify National Certified Food Colors 


Uniform dye-strength, solubility and brightness of 
shade in National Certified Food Colors are a direct 
result of precise chemical control at every step of 

our integrated production from basic raw materials to 
intermediates to finished colors. No higher standards 


of uniformity and purity can be consistently maintained. 


So to be sure, specify 


CERTIFIED COLOR OiviSiown 


NATIONAL ANILINE DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6.N.Y 


Boston Philadeiphia Chicago Chariotte 
San Francisco Portiand Ore Toronto 


A 
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Regional Section News 
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rr (short edal of the American Associa 
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Announcement of Samuel Cate Prescott Award Competition 
for Student Members of the Institute of Food Technologists 


“Samuel Cate Prescott in Food Tech 
nel is established by the Northeast Section of the 
Institute otf Food Technologists to honor Doctor Samuel 
( lyre scott. outstanding researcher in the field of food 
techy 
\ward is presented annually to the person entet 
competition, the best written account of a re 


search project in the field of food technology, preferably, 
not nece ssarily. a prope t condi ted by the author 
Those eligible tor the competition include all student 


members of the Institute of Food Technologists in gu 


standing, of persons who were semors during the 


academic vear 1952/53, and who received a Bachelor’ 
degree in Food Technology prior to [uly 1, 1953 
prize shall $100.00, 


Competitors are to submit their written papers to the 


Institute of Food Technologists, 176 West Adar 
street, Chicavo 3, Lilinois, previous to September 1 
1953 | 


ANNUAL MEETING PAPERS— 
LAST ROUNDUP! 
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Woburn, Massachusetts 


Obituary 


With deep regret we report the death of EF. S. Statel 
2, 1953. Born in Minneola. Kan 
ernest S Stateler received his from the | 
versity of Kansas and his M.S. from the Universit 
burg! \iter servilly as found chemist for the State 
of Kansas and as Fellow at the Mellon Institute. he 
received valuable industrial experience with EF. [. « 
Pont de Nemours, where he was supervisor of the ( 


works. Later, he was with the Katmor Chocolate ¢ 


ny. as chemist and later as plant superimtendent 
\uthor of manv articles on food technol 
Stateler was former technical editor of /  finduesty 
perhay hest known for ! vears of active 


service with the Chie we t the ity 
Fechnologists which he helped to found. Tle beear 
\t the time 


(harman of the Chicago Section in 1948 
of his death Mr. Stateler was Food Consultant to tl 


Wahl-Fenius Institute and Professorial Lecture: 
Food Eenginee ring at the 
nology. Tle was co-author of [elements of Food 


neering, Which was issued late in 1952. The Institute 
and the profession of food teehne log venet! ill, ] 
sustained the loss of an able and valued colleague 


Books 


CiemMistry oF Foop Nutrition. Eighth Edi 
tien. Henry ©. Sherman. 721 pages, The Macmillan 
Company, New York, 1952. Price $6.00 

(wer tortv vears age when the first edition ot 
( of Food and Nutrition appeared, Sher 
man made a notable contribution to the then young disci 
pline of nutrition by presenting the various aspects of 
the subject and calling attention to the then established 


facts in the field and in pointing out the many gaps it 
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The “Good Flavor” man has just passed by — the most popular man 
in the park. His cold drinks, sherberts and water ices are the season’s 
“best sellers’ because the flavors are fresh as spring. D&O Colloidex® Citrus 
Flavors can put your beverage or frozen confection at the top of the 
“favorites list’. Scientifically formulated of selected Natural Citrus Oils, 
Colloidex flavor concentrates are properly balanced for specific 
gravity and suspended in water with a protective colloid for permanence. 
Also available with color added and in imitation fruit flavors. Trial 
quantities and recommended proportions will be forwarded on 


request to your D&O representative or the D&O Flavor Department. 


OUR 154th YEAR OF SERVICE 
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CY 
SERVING INDUSTRY... SERVING AMERICA 
You are always close to Continental Can with its 
65 plants in the United States, Canoda and Cubo, 
17 field research laboratories and 63 soles offices. 
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WILL YOU BE EATING IN 1963 7 


You don’t have to wear a long gray beard to remember when baby 
foods, beer, and concentrated citrus juices first made their appear- 


ance in cans. 


The dates, to refresh your memory, were 1926, 1935 and 1946 


respectively. 


Many other things you now eat or drink haven't been packaged 
in cans much longer. Since Continental went into business in 1905, 
we've helped put hundreds of new foods into thrifty tin containers— 


foods previously available only in less convenient form, if at all. 


In years to come, cans will bring even greater variety to your 
table. But what kind of foods will they be? Continental people are 
working hard to find the answer so we can be ready with plants and 


machinery to take care of every new product as it comes along. 


Right now, our scientists are making test packs of foods that may 
one day become popular. Beyond this, we're putting our talent and 


facilities at the service of many a farsighted individual food processor 


—helping him develop his ideas into marketable products in shiny 


tin cans. 


We aim to keep right on looking ahead in the interests of the 
public, the food grower, and the food packer. 


TIN CANS FIBRE ORUMS PAPER CONTAINERS STEEL PAILS AND DRUMS CAPS AND CORK 
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Books 


of Laphrina deformans is illustrated. The location of the 
ascogenous cell is shown but it is not indicated as to 
vhether or not the cell below is of host tissue. Pre- 
unably it ts 

In connection with the discussion of the veast, it 
vould have been well to include a diagram of pseudomy 
celium such as is found in the genus candida. Reference 
is made to a pseudomycelinm in figure 3 but this is an 
atypical structure, for this pseudomycelium certainly 
ditfers from those used so extensively in differentiation 
of certain genera of imperfect yeast. This, however, is 
Hot a serious omission but perhaps a minor criticism that 
cems to be essential if a reviewer is to be impartial. A 
limited Inbliography is given at the end of each chapter 
The references are mostly in’ English, which is im 
portant to a person not informed in the field 

The book is well bound, printing is excellent, and, 
as indicated above, illustrations are good. It is recom- 
mended for those who understand biology and wish to 
obtain some knowledge of fungi 


oF Foop ENGINEERING, Volume By 
Milton 1 S. Stateler 
pages ( ‘orporation, New 


Parker, S. Tlarvev, and 
Remhold Vublishi 
York. Price $8.75 


Phis book is the first of a three volume series planned 
to cover the tield of food engineering. Volume I is a 
deseription of the food technology field explained from 
an ol | ills, the food 
industries are considered not only as to what they pro 
duce but also in terms of the unit operations and unit 
processes used in the production process 

It is the aim of the authors to discuss plant layout, 
equipment design, production efficiency, and) sanitation 
in Volumes and to be published later 

Volume | begins with a chapter on the engineering 
factors Phis is followed by chapters 
discussing the agneultural and nutritional aspects of 


in fennel processing 


food processing, foods and foods processing in general, 
and the food processing industry 

The next nine chapters are concerned with refined 
food processing. They are wheat and corn flours —rice 
minor cereal flours—fats and oils 
ugars, syrups, starches, and gums——food protein deriva- 
essential oils, condiments, and flavoring 


and oats milling 


tives spices, 
extracts beverages and fermentation products—nuts. 
\nvone who turns to this first volume for specific 
engineering information which can be used for calcula 
tion purposes will be disappomted. But for its objective 
to describe and detine the tield of food engineering, 
it is well done and well worth having. It is, to the limit 
of the reviewer's knowledge the first book of its kind in 
the food field and has long been needed 
RoperT A. LARSEN. 


REFRIGERATING Data Book, AppLications 

th edition), edited by Hl. C. Diehl, American Society 
of Refrigerating Engineers, New York, N. Y., 1952 
950 pages Price $7.50 

This is the third revision of the Refrigerating Data 
Rook, Applications Volume. All chapters have been 


given critical serutiny by the several technical com 
mittees of the Society and on the basis of these reviews 
the revisions have been made. Sixty-five authors, all 
recognized experts in their different fields, are repre 
sented. Several chapters have been completely rewritten 
to combine closely related subjects and to make the 
subject matter conform with the latest practice in_ re 
frigeration applications. [-ntirely new are the chapters 
on comfort air conditioning of railroad passenger cars, 
and supplements to refrigeration in warehouses; othet 
chapters have also been completely recast. 

Bibliographies are found throughout the book, pro 
viding source materials of unusual scope. This addi 
tional information for those interested in delving further 
into particular subjects will be found a most convenient 
feature of the book. For locating subject matter in the 
hook more easily, the index has been enlarged to include 
more headings, subheadings, and cross references. .\ 
feature of great practical service ts the Refrigeration 
Classified Directory, which provides ready references 
for those seeking lists of suppliers and manufacturers of 
equipment, component parts, and materials. 
effort has apparently been made to insure accuracy and 
completeness in this section 

Under the direction of Editor-in-Clief Dr. Hl. ¢ 
Diehl, and his eight associate editors, the eight major 
sections of the 4th edition of the Applications Volmane of 
Refrigerating Data Book furnish comprehensive 
coverage of the application of refrigeration. These se« 
tions comprise in well-organized form the latest infor 
mation on Frozen Foods, Refrigeration in Food Manu 
facture, Refrigerated Warehouse Practice, Refrigerated 
Food Distribution, Low Temperature Applications, In 
dustrial Applications of Refrigeration, Comfort) 
Conditioning, and Industrial \ir Conditioning 

M.S. P 


Selected Abstracts’ 


ANALYTICAL METHODS 


Displacement chromatography on synthetic ion-exchange resins 

Partripce, S. M.. Brimiey, R. C. Biochem. J., 51 
628-39 (1952) 

\ systematic procedure is described for the fractionation and 
isolation of amino-acids and bases using displacement chromato 
grams carried out with synthetic ton-exchange resins. The pro 
cedure is illustrated by 2 model expts. In the first example 16 
amino-acids were isolated from 280 g. of com. egg albumin wit! 
an overall recovery of 54% of the dry wt. of protem taken. [1 
the second example 10 g. of a protein derived from yeast were 
hydrolyzed and fractionated. Thirteen cryst. amino-acids wert 
recovered, the total wt representing 600 of the dry wt. of the 
protein. A new procedure for the isolation of threonine at 
serine is described. The relationship between the dissociation 
costs of a solute and its position m the sequence ot displac ement 
is discussed. 

Paper chromatography of the ortho-, pyro-, meta-, and poly- 
phosphates. 

Ener, J. P.. Vormar, Y. C. Acad. Parts, 233 
415-17 (1951); Brit. Abstracts, C, 377 (1952) 

Paper-chromatographic procedures for the sepn. and 
detn. of ortho-, pyro-, meta-, and poly-phosphates are detail 


micrs 


* These Selected Abstracts are made available to Foop Tecnu 
through the cooperation of Associate Editor H. A. Campbell and the Genera! 
Foods Corporation of New York, N. Y. The abbreviations found in these 
abstracts are similar to those used by Chemical Abstracts 


(Continued on page 20 following technical papers } 
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VITAMIN A PALMITATE & ACETATE 
In bulk or batch-size contoiners 
PURE, SOLUBLE F.D. & C. COLORS 
to meet formula requirements 
CRYSTALLINE VITAMIN (Calciferol ) 


In bulk of in combination with 
Vitamin A ond Color 


BRANCH OFFICES: Atlanta, Buffalo, 

Chicago, Dallas, Kansas City (Mo.), 

Los Angeles, Minneapolis, Portland 
(Ore.), St. Louis 


Now ...Sterwin introduces a product 
which combines Vitamin A Palmitate each 
and F.D. & C. Yellowin Vegetable Oil, or odor of the finished product. 


batch-packed to fortify and color mar- Each shipment is compounded with 


garine to your formula requirements. pharmaceutical care. It is then « 


Sterwin Vitamin A and Color is a_ sayed for both 
stable, true solution that mixes thor cont 
oughly and uniformly. No measuring. _ ber is assigned. 


Write today for performance facts and new low prices. 


Subsidiary of Sterling Drug Inc. 
1450 BROADWAY, NEW YORK 18, N. Y. 


un Food 


No weighing. Simply add one can to 
batch. Does not affect the flavor 


Vitamin A and color 
ntent before a Sterwin control num- 
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The Vital Story of 


by Science Writer 


The story of rice enrichment begins in the Philippines in 
1910. In that year and place, Dr. R. R. Williams encoun- 
tered the clue that started him on the road to the first suc- 
cessful synthesis of thiamine (vitamin B, ) 
in 1936. It was the curative effect against 
beriberi of an extract of rice polishings. 

The problem of beriberi, while not seri- 
ous in the United States, is recognized as 
severe, with high mortality, in the Philip- 
pines and other Asiatic countries where the 
population exists principally on white rice. 

It is known that beriberi is caused by 
dietary deficiency and that factors in those 
parts of the rice which are removed in the 
milling are effective in combating the 


disease. 


If rice could be milled to the whiteness 
desired by rice eaters and, at the same time, 
be made to contain the anti-beriberi factor, a giant stride 
could be taken to improve the health of rice-eaters. The 
use of white rice by these peoples, coupled with illness 
and death from beriberi, poses a 
problem for public health officials. 


The answer to this problem was 
found in the laboratories of Hoff- 
mann-La Roche. The researchers 
discovered a process by which 
white rice could be fortified. The 
method employs coatings of thia- 
mine, niacin, and iron on rice 
grains and a final, outer coating of 
edible material to protect the vita- 
mins against deterioration and pre- 
liminary washing and rinsing. For 
economy, large amounts of vita- 
mins are applied to small amounts of rice to make a 
“premix.” One pound of this enrichment premix is then 
mixed with each 199 Ibs. of ordinary milled white rice at 
the rice mill. Each 8 ounces of this nutritionally-improved 
rice provide | mg. of thiamine, 8 mg. of niacin and 6.5 
mg. of iron. These levels are commonly used but higher 
levels are easily obtainable. 


BATAAN 


A research project was established to study the effect 
on health ot teeding white rice so enriched to a population 


in the Far East. Through the cooperation of the Govern- 
ment of the Philippines, the U. S. Public Health Service, 
the Williams-Waterman Fund, the Philip- 
pine National Rice and Corn Corporation, 
and Hoffmann-La Roche, a controlled 
experiment on the Bataan peninsula was 
set up. Medical examinations, under the 
direction of Dr. Juan Salcedo, now Secre- 
tary of Health for the Philippine Re- 
public, were made of more than 12,000 
people in the area before the enrichment 
of rice began. Nearly 13 had beriberi 
but most were symptom free a year later 


Enriched white rice was put into com- 
merce in the experimental area, after full 
publicity about the program, on October 1, 1948. Care- 
ful monthly records were kept of the mortality from 
beriberi in the experimental and control areas. 


The results of the test proved overwhelmingly the 
value of enriched white rice. 


At the end of 2 years, with over 90,000 persons under 
this great nutritional test, the beriberi mortality rate 
per 100,000 population had dropped from approxi- 
mately 190 in the experimental area to zero! And, from 
the evidence of the medical examinations, it was found 
that almost 90° of those who had displayed beriberi 
symptoms earlier 


were now free of '80're— 
the sreatly i 160 ENRICHED RICE INTRODUCED 
em or greatly im- 


proved. Literally OCTOBER 1, 1948 

thousands of peo- 100 

ple were helped to 80 

better health. 60 

40 


The vital story of 2° 
the Bataan experi- 
ment shows once 
again the value of 
enrichment to entire peoples. The moral is obvious: 
when good foods are made better, everyone benefits. 


¢— Oct. 1,1948 through June 30,1950 —» 
* Beriber: Mortality Rate Per 100,000 pop 


Published in the interests of better health through 
better nutrition by the Vitamin Division, Hoffmann- 
La Roche Inc., Nutley 10, New Jersey. Reprints of this 
article are available on request, without charge. 
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Efficacy and Specificity of Chemical Food Preservatives* 


MATHILDE VON 


I. Introduction. | 


ture and the writer’s research work 7). It was under 


report is a review of the litera 


taken in order to render assistance to the German 
Federal Republic (West Germany) in the proposed 
codification of its chemical food preservatives laws.' 
Until such laws become available, all official declarations 
permitting the use of any preservative rest on directives 
based on a 1933 draft of a chemucal food preservative 
law which was never pas ed Food techne logists and 
the industries concerned are endeavoring to submit tor 
consideration by the West German legislature a new 
draft, in which the View pomnts of the effect o1 health, 
the efficacy and spectticity ot the preservatives toh pel 
mitted are tully taken imto account 

(of the preservatives included in this paper the follow 
ing are allowed and actually used for the commercial 
preservation of foodstutt Benzoie acid and its sodium 
ltites, hlorobenzor ac id and 
its sodium salt. esters of p-lvdroxvbenzoice acid, 
acid, propiome acid and proplonates It is the general 
consensus that the new code will allow the use of these 


itives for certam toodstutts \t the time ot 


pres 

writing boric acid is still allowed and in use for the 
preservation of a very few foodstutt h as crabs, 
anchovy and liquid: voll It seems doubtful whether 
boric acid will be allowed in the future; for theoretical 
reasons it was included in the experiments. Sali vic 
acid, also included in this review, Is at present not 
allowed in) Germany for commercial preservation of 
foodstutt t is used in German households and, on 
occas Iso for the thhon «ol over paper Tor 
Dehvadre | ts iit ha { ‘ Het vet 
been a edoin Gsermat hie vere imeluded in the 


investigations on account of their scientific mterest (7/0) 


It should lve empl isized that these investigations con 
cern only the efficacy of the preservatives in mbubiting 
microbial spoilage of foodstuffs. Neither their harmful 
etlect ealth nor thei effect on the humat 
organism was included the objective \ll exper 
ments herein deseribed owever, made a use 
of such substances in consideration of the fact that ther 
use cal t le ive eat entire aim wa 
t thie pecrhicit the preset tive that tron 

the rve number ble preparation thre 
t etheact ne elected | \ Hine 
pos ble the elmiunat rom. consideration uly 
stances which are inettective under the given condition 


II. Mechanism of microbial inhibition by ckemical pre 


servatives | vat react vit membrat 

nerniut ] ir content escame ty 

t ‘ | t 

| rt Inst } +4 
iirect ) ibil. | H 
| I) (East G 

it i 


\ 16 
\ t the question 
breve \A lbw \W 
| eversibility or irrey bility t cell-reactmpe activity 
t preservative tert vhether wtion is bacterie 
tutic (tuneistatn tha | i Latics processes 
mito each other and it 1 nthe concentration whether 
thre action 1 mnhibitive r let il 1 me imstances it may be 
it the cell dest rectly tf if lack of substances 
irv tor at 


III. Relation between the reaction of the substrate-pre 
servative system and the efficacy of preservatives. Numerous 
1 | ker Rahn and Conn 


d others) hay I n, that im preservatives embodying 


basic weak acid r thei ilt ly the undissociated 

| | 1 Vi i i | 
| rule of the microbiological etheacy beimg in direct ratio 
to the und ociated tract 1 reservalive having the charac 
! ilt cu ta the neutral range as 
ilready noticed by Vernast in 1929. ‘The writer’s own in 
t contro t 1 ellective 
ntration t preservatiy ‘ the character of salts 
wis mercase ith mere vy pli-value, this concentration 
( ile bly | er tha 1 theoretical value for 

vithin the neut H-range (se lables 1, 2, 3) 
irous acid is | vn to have 2 oclation stages be 
es the undissociated tor issoctated and the 
HSO), tor ire vically actiy the first considerably 
than the tt 

The esters belong to t ty i undissocited preservatives 
| ester concentration required for a proper preserving efheacy 


TABLE 1 


Theoretical and experimentally established concentration 
(mg. per 100 ml.) of sodium benzoate and ethyl ester of 
p-hydroxybenzoic acid required for inhibiting reproduc 

tion of Saccharomyces cerevisiae in concentrations 


of 2.5 10° cells per ml. 


TABLE 


Theoretical and experimentally established concentrations 
(mg. per 100 ml.) of sodium benzoate and ethyl ester of 
p-hydroxybenzoic acid required for inhibiting reproduc 

tion of Willia anomala in concentrations of 


i 10° cells per ml 
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TABLE 3 


Theoretical and experimentally established concentrations 
(mg. per 100 ml.) of sodium benzoate and ethyl ester of 
p-hydroxybenzoic acid required for inhibiting reproduc- 
tion of Penicillium glaucum in concentrations of 
2.5 ~ 10° spores per ml. 


loes tot merease me the ame degree with the pH value of the 
ubstrate-preservative system as with preservatives having the 
character of salts or acid The writer's investigations imto the 
activity of p-hydroxybenzoice ester howed nevertheless that tor 
a certain preservative action somewhat lesser amoutits of es 
uffice for acid reaction than tor neutral reaction ( Table 

and 3 are also ilustrative of this faet.) 

Fables 1, 2, and 3 show the experimentally determined 
amount of sodium benzoate and ethyl ester of p-hydroxybenzoi 
wid required for inhibiting the reproduction of 25 * 10" cells of 
pores per ml. of several microorganisms at different pH-values 
The test procedure is deseribed in detail in Section LN \ shelt 
idea ot the proc 1 however, necessary to understand the 
table The preservative in question is added to malt broth and 
the solution adapted to the desired pH-value by adding hydro 
chlorive acid 

lables 1 to 3 give also the theoretic value of the amount of 
sodium benzoate required at different pH-walues. It is arrived at 
in the following way At every p-value of the substrat 
preservative system there results a certain amount of undts 
ociated benzore acid for a certain amount of sodium benzoate 
used. According to the authors previously cited and the writer's 
investigations, a fixed amount of undissociated benzote acid ts 
required to achieve a certain microbiological action. It is there 
fore possible after tinding experimentally the amount of sodium 
henzoate required to achieve a certam preservative effect at a 
certain pHl-value of the substrate-preservative system com 
pute theoretically the amount of sodium benzoate required tor 
the same preservative effect at some other pH value of the 
ubstrate-preservative system. All values of the theoretical con 
centration of sodimm benzoate listed in Tables 1, 2. and 3 are 
based on the amount of sodium benzoate required at pll 5. This 
ammount is determined by experiment 

It was found, for instance, that 200 my. of sodium benzoate 
are required tor LOO ml. of the substrate-preservative system at 
pli to mbibit the reproduction of Saccharomyces cerevisun 

This cor 
In order to 


present at a concentration of »5 x 10° cells por mil 
responds to 22 me. of undissec mated benzorw acid 
have 22 mg. of undisseciated benzoie acid present at pH 2.0 ot 
the substrate preservative system 26 mg. of sodium benzoate are 
required, at pll 2.6, 27 mg, at pH 7 even 17,300 mg 

lable 4 shows the results of experiments made to determin 
the alt of dehbydroacetic acid required 


intubiting the reproduction different test microbes present om 


concentrations of 2.5 >» , or spores per mil 


TABLE 4 


Concentration of sodium salt of dehydroacetic acid (mg. per 
100 ml.) required for inhibiting reproduction of 2.5 10° cells 
or spores ml. at different pH-values of the substrate- 
preservative system 


MARCH, 1953 


Poxicity of dehydroacetic acid and its 
lated to the pH-value Phe opinior 
Westveer 


respect different from that of the other acids, was not contirme: 


that dehydroacetic acid shov 


IV. Determination of the absolute efficacy of pre- 
servatives. 


can only be determined after due consideration of the 


The absolute efficacy of any preservative 


relation between dissociation and effective fraction dis 
cussed in the preceding section. For such determina 


tions it is, therefore, necessary to precisely adjust o1 
pll-value of the 
In evaluating the results all pli 


initial 
preservative system 


determine the substrate 


changes caused by metabolic reactions of some micro 

} 
organisms, such as Saccharomyces cerevisiae or 
richia coli have to be taken into account 


The results of some earlier work deficient im this 
respect must therefore be accepted with some reserva 
tiotts 


The writer developed the following procedure tor 
determining the absolute etheacy ofa preservative 


The substrate composed of 50 g. malt extract, 10 g. dex 
5 peptone, 3g. Liebig’s meat extract, 1000 ml. distilled 
permits not only growth and reproduction to yeasts and moul 
but also to /:escherichia coli and Bacillus subtilis. Vhe same sub 
strate can therefore be used to observe the efficacy of preserva 
tives against moulds and yeasts, as well as bacteria 

The preservative is added in amounts increased by one quar 
ter or one third m each successive test. The mixture is adjuster 
to the desired pH value by adding either sodium hydroxide ot 
hydrochloric acid. Butfers are not added in order to avoid any 
change im the osmotic values since such changes may have a: 


Any pH changes 


an important evidence of life and reproductiot 


influence on the activity of the preservatives 
during the test 
in the inoculum. —can also be detected more readily im the absence: 
The test samples filled in test tubes are 
sterilized prior to their imoculation. In case the preservatives 


of any butter substances 


are volatile substances —such as sulfurous acid, propionic acid 
formic acid -the test tubes are a, sealed by fusing prior to 
sterilization, b, sterilized, ¢, cooled off tor 24 hours accompanied 
by frequent shaking, d, opened, ce, quickly inoculated and, f 
resealed 

With yeasts and moulds 2.5 * 10° cells or spores/ml. were 
used for inoculation; with bacteria, 5 10°/ml. Tests were 
evaluated after a 6 days’ incubation at 20°C. tor yeasts and 
moulds, after 4 days’ incubation at 37 for Bacillus subtilis 
and 24 hours at 37° C. for Esche) 


ascertained macroscopically and also detected by checking the 


Keproduction was 


\ decided reduction of the pH-value below a certan 
minimum caused by the metabolism of the inoculum showed that 
the moculum had reproduced itself. In tests in which the pH 


value had dropped off considerably the food was evaluated a 


pH value 


‘spoiled, and the concentration of preservative regarded as i 
sufficient. All tests were repeated several times 

This test procedure permits an exact detinition of the 
concentration of preservative required for the inhibition 
of the moculum. From the constant pll-value of the 
substrate-preservative system and the dissociation con 
stant of the preserving acid in question it was possibl 
to determine theoretically the pont of absolute efficacy 
and to make comparisons between them in this respect 
\s elaborated in the following sections, the absolute 
efheacy of the several preservatives depends on the 
species (and even subspecies) of the microbes serving 
as test objects. In Table 5, a compilation of the results 
of the writer’s own investigations, the microbial efficacy 
of some acids is compared with that of undissociated 


of 
i as salts is shown to be 1 
xpressed by Wolt) and 
4" vs a behavior im this 
hy pl value of substrate preservative system 
Theoret entrat 
xper tal entrat 
Experimental neoentratior 
ethel ester of 
? 
q 
; | 
4 
if 
4 
Concentration 100 ml) required for mbhibiting ‘ 
EX 
” tuer 


TABLE 5 

The values given are gr. 100 ml. of the effective component of 

a preservative having the same toxicity on the different species \\ 1 200 me ! te vided per 100 
of microbes as 1 g. of undissociated benzoic acid co oe eee 


ws 


\ 


| ciated benzoic acid 


V. Contribution of both factors ‘‘amount of micro- 
biologically active efficient fraction’’ and ‘‘absolute 
efficacy.’’ [hie itical ethene pre ervatives at ia 


certain pli-value of the substrate-preservative system 

(4 all the acid ted in lable 5 thevlic dependent on. the tuck the 

| chlorobenzoe acid and, for some species ol bacteria etive etherent traction thre ihsolute etheaey (for 
dehyvdroacetic acid have been found to have a high abso ‘ ceptions at neutral pil alue ee paves 97, OS) 


«if il 
ite efficacy, But thes 


tcl VCll a ahliev li 
specificity of these acids is discussed ina later section 


ndissociatec 1 is has n t heen included 4 ea strong tender toward lissociation lherefore, 


lable 5, since its action, for various reasons, could not their compounds are only usable for the preservation of 

he determined as exactly as that of other preservatives foodstuffs with a reaction or after adding aciditving 

determination of the absolute efficacy of ton whstaneces lt thy ubstrate preservallve Vstem reacts 

nad of und ciated urous acid was the object of a thee preservatives 

separate | I 5) by the writer It showed undts become inettective notwithstanding their high absolute 

sociated sulfurous acid to be a more efficient preserva that the 
ubstances Fable 5. Un 


rate benzoate t p-chlorobenzoie acid 
oe re also unsuitable thin the low acid to neutral range 
tested a ted benzoie acid | 
their te l¢ 1 le 
| { ing example in whi vay ihsolut rhe than witl ul inc thevhe acid, then 
‘ Cla cid Cl ibsolute lores the use otf too high an 
| mt to make thes ble am ease ol low acid 


to neutral reaction the substrate-preservative svstem 


do not tend 


howe Ver, 


abso 
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thre Tren 1 hat effective also with 
\ l I i n the low acid ra ‘ It its can theretore be used, 
) Won t 
r wmistance, tor thre pregvnatiot rappimgs tor low 
] m b ite | er 100ml 


come closest 


ats tel neutral pl trite nee thre ab olute 


oclation 


tho 1 t icid also has a low 


tendency 


henzoie acid hese tlues are averages of ditterent tests \t Hl 4 t ot Sac 
made at ] ll wa ues between 4.5 and 6 In the neutra LOO i Na 
range pil 7) the ituation somewhat different 
- " nit ! t tration are only 
(see pages 97, US) and it must be admitted that tul neidence. | 
sivhit has not vet been v uned \tter t t ti 4 t 4 
{ 
i 
From (1) there follow 
114 0.12 1 13.7 1 issociated benzo 
aT 
Ur t is t in ethect as mig | 
‘ ‘ ca | 
U1 
lheretore 
i 
0.2 ms is the 1 etieet a 41.5 me. oft 
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At Cadjuste tter adding ryative the rept hie absolute CHICACY ait esters | 
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] ] mil. « POO ml oot 
750 ) 1750 LOO thie ire tor be preterre tc. thea nentioned preserva 
benzoate 
tive lor sue 
it pH 6 there are present the following microbiologically active 
fracti 
Vherefore, 195 me. of HSOs is shown to have the same it that dehyvaroacetic acid ana it 
ciated benzoic acid absolute efficacy, and that only its very weak ZZ i 
it 


gs 


') TECHNE 


rds dissociation accounts for its relatively satis 


tory etheacy within the neutral to slightly alkaline 


range 


VI. Specificity of preservatives against micro- 
organisms, the literature frequent reference 1s made 
ty the specificity of certain preservatives towards species 
or subspecies of microorganisms. The statements are 
cppetinie rather contradictory \t least part ol them 
com to rest on experiments made without checking pl 
values, which means that no account has been taken ot 
the en wing chanye in ethereney of the preservative 

from the writer's own observations, which were 
made under strict observance of this interrelation, the 
following conclusions can be drawn (ef. Table 5) 

Proprome acid and dehvdroacetic acid are evidently 
highly specitic against moulds. Therefore compounds 
ol both can be used very successfully to combat moulds 

The p-hydroxybenzoic esters as well as LISQ).,” ions 
are also comparatively more specific against moulds 
than against yeasts 

(of striking interest is the rather poor activity of de 
hydroacetic acid against bacteria (/6). (This has also 
been noted and reported by industrial laboratories.) ©n 
the other handel, id and salievlic id are evi 
dently quite specific against bacteria 

Rahn and Conn (77) mention that “tons are 
specie against /escherichia coli, but not against Sac 
charomyves Scerevisia Ne Ve le Ss, It cannot he denied 
that LISQ). "tons are not less active than other recog 
tized preservatives im their toxicity to Saccharomyces 
cerevisiae and other yeasts and fungi 

\ full insight into the reasons for the specificity ot 
different) preservatives against the several species of 
microbes can only be obtained through a thorough study 
of their metabolism This applic s also to the problems 
discussed in the next section, the susceptibility of micro 
organisms to preservatives Numerous and intricate 


problems are still awaiting solution 


VII. Susceptibility of different microorganisms to 
the action of preservatives. lable © furnishes a com 
parison of the efheacy of different preservatives with 
that of undissociated benzoic acid. Of course, Table 5 
does not imply that an equal amount of undissociated 
henzeie acid is required for the inhibition of the re 
production of the same number of cells or spores of all 
species of microbes im question. Table 6 shows that 
quite different amounts of benzoic acid and likewise 
other preservatives are required to mbubit 2.5 10) 
spores or cells per ml of the ditterent spectes mentioned 


TABLE 6 


Concentration of sodium benzoate (at pH 5) and equivalent 
fraction of undissociated benzoic acid required for the inhibi 
tion of reproduction of 2.5 * 10° cells or spores ml. 
of different microbes 
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lable 7 shows to what extent the resistance of the 
different varieties of one mic roorganism to one and thi 
same preservative varies. This table shows the re 
sistance of ditferent forms of Saccharomyces COETCVISTAa 
to benzoic acid The comparison was extended to com 
mercial bakers’ veast, brewers’ veast and to a one-cell 


culture isolated from brewers’ veast 


TABLE 7 


Concentrations of sodium benzoate (at pH 4.5) and undisso- 
ciated benzoic acid required for the inhibition of the 
reproduction of 2.5 * 10° cells/ml. of differ- 
ent forms of Saccharomyces cerevisiae 


So far the resistivity of only very few species of micro 
orgamisms has been studied. We do not know which 
species are most resistant to preservatives in general and 
to individual compounds in particular when present in 
foodstuffs. This is one reason why the minimum con 
centration of preservatives cannot be predicted theoreti 
cally for any individual product. 

The resistivity of a microbe is also dependent to a 
great extent on the age and health of the culture used 
in the experiment. The values of Table 6 can, therefore, 
not be regarded as infallible. Table 6 will serve in the 
first line to demonstrate the fact that great variations 
exist in the resistivity of the different species. 


VIII. Combination of preservatives. In discussions 
relating to the establishment of new laws concerning 
food preservation in the West German Federation, fre 
quent mention was made of the problem whether a com 
lination of preservatives presents advantages. The Get 
man canning industry favors this method and several 
combinations of 2 or more preservatives, some also in 
cluding other additions, are on the market 

There is no doubt that the use of combinations of 
preservatives may possess some advantages over that of 
the unmixed substances. [specially as regards flavor, 
combinations of 2 preservatives will be more favorable, 
provided smaller amounts of each are required in the 
combination Some preservatives do not dissolve 
readily, so that only inadequate amounts of them can b 
added. In these cases the complementary action of a 
second preservative can be very valuable 

The German canning industry is also of the opinion 
that the several component preservatives may have 
cumulative etfects, thus enabling the toxic substances 
to be more sparingly used; but they are unable to give 
an explanation of this supposition. Ino search of an 
explanation the Institut fur Lebensmitteltechnologic, 
Munchen, examined several combinations of preserva 
tives to seek evidence of a cumulative effect. Many in 
stances were found where the simultaneous use of sev 
eral preservatives in leu of one substance only consti 
tutes an increased consumption and increased addition 
of chemical matter, as exempliied by the combination 
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Phere were other instances iccount trong tendency towards disseciation 


where the effect of the combination is simply the added \lso only applicable in the stros wid pli-range are 
effect of the 2 components, evidenced by the combina hornic, henze ( lorober 1d which have 
tion of benzoic acid or benzoate respectively with para i ie marked tender to d te but also a lower 
hvdroxvbenzoic esters (4) Phere are also combinations bsolute etheacyv. bor y acid reaction of the substrate 
of preservatives which allow a reduction im toxic mattet preservative svste dehyvdroacetic acid can be used, 
by choosing the partner suitably (7) lhree posstbili whicl hows a Ingh absolute etficacyv, at least against 
tre have been recog! ized moulds mdependent of the pli valine is the 

efhicacy of preservative nposed of ester \Ithough 
wid. mere ‘ the mu bu gically active tractun f the other t! in that at het Zo ( | they are me erthele sUperion 
component his is true for the combination of bet © acid to benzo acid and it ilt i vell as to other preserva 
or be tl equenct) n Germany. A tives of acid o1 It iractel | wid or neutral 
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tion (7 toxicity of pres tives Can vary gi 


Varia 


f microorganisn (and tl foodstuff vill be prone t Combinations ot everal preservative can Constitute 


he present experimental results mav serve as a basis 

preservatis vill dou essly merease the nun ! 
| cations for the comprehensior the efficacy and appheability of 
3. In some cases it was found that a combination of 2 pre preservatives, but the till do not per ait the prediction 
rvati Vas More t cells e and thre oncentration required in commercial cases for the 


11 rvation ot at nd ever 


IX. Further factors influencing the efficiency of ex, M ' t different 
chemical food preservatives. [besides the factors al 
re idly discussed, there are a score of other actors whicl 47 


influence the effieae of chenneal food preservatives k I 
Phe folle ving exam les are worthy of mention ‘7 
st) 17. IN. torms reaction products with sugars 


and aldehydes Substrate rich in glucose hibit a con 
siderable fraction of the added sulfturous acid aa 


odium chloride 


on account of then wh osmotic value, lower concen 


trations at preservatl Cs than foodstutt 


be found where the nature ot i i 


Other instances will 


whnces the etheacy tivit ! 


foodstutts or their components int 


at preservatives tact that net all these 11 


fluencing factors have been found, 1s another of the rea ' 4 


sons why our present theory 1s not quite adequate t 


predict, in every instance, the required miunmmMunms con 


and 


centration ol ative \s soon as all basi 


any 


CONCLUSION 
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PEPICACY AND SPECIFICITY OF CHEMICA \ | | | 
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' Varieties of one and the Spec 
when emploving a combination of 2 or more preservatives, since : ; 
the components will have a different toxicity to the different ! 
mite 
\ 
toxicitv of both component evel vhen takine dissociation 
account and when no mutual chemical influence between the di ‘ 
ociation products of the components was present \n example rips 
of this kind has beet in the combination 1 
emicacy is not yet know = tel ha 46. 1 
| | 
lel } 
wat benzoic ester 
are known we shall be able to understand 
every application the relat 
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Effect of Preservatives on Fermentation Spoilage 
in Pickled Cherries* 


F. BOWEN, C, ¢ 


(\ar cript rece 


A report is given on studies of the relative pre 
servative effect of various concentrations and combi 
nations of acetic acid, sodium chloride, sucrose and 
sodium benzoate on the growth of selected yeasts, in 
cluding an acid tolerant strain isolated from pickled 
cherries. Information is presented indicating the con 


ditions required for prevention of spoilage by yeasts. 
Vickled cherries, or “cherry olives” as commonly 
termed in British Columbia, have for many vears been 
preparea by housewive The home product is variable 
in keeping quality. In 1049 a small commercial pack 
was produced in British Columbia, based on what was 
onsidered to be the best home formula. This formula 
of vinegar, sugar, and salt normally gave a concentra 
the finished produet of approximately 
wid, caleulated as acetic, 1.54 sodium chloride and 
20% sugar. These are concentrations which are often 
onsidered to be satisfactory for preservation of pickled 
oods, Under home conditions no spoilage had been 
encountered in unpasteurized samples processed accord 
llowever 


ny to this formula a number of sample s of 


the commercial product howed considerable veast ter 


nentation, even the presence of sodium 


Investigations (2, 5, 6, 8, 9 10) have shown that 
acetic acid and sedium benzoate are the most effective 
preservative Sugar and salt, nm concentrations which 
an acceptable produet, are at less portance lan 
ner and Strauch (73) found that certain species of veast 
were more resistant than others te sodium benzoate 
lleath ¢7) indicates that 2 


necessary to prevent growth of most spoilage organisms 


to 25% acetic acid is 
pickle s and relishes, and suggests that best 
results are obtained by combinations of 1.567 acetic acid. 
sodium chloride and 306) suerose. Burrell (7) 
and Poultney (77) recommend a minimum concentra 
tion of 3.667 acetic actd in order to guarantee preserva 


Mention 1 


fermentation due to the presence of acid resistant bac 


thon pou kles made by \ (Il) 

term occurring ma product contamning acetic acid 
Linuted tests of the 

olives” idicated that the veast re sponsible for spotlage 


fermented samples of “cherry 
was tolerant to high coneentrations of acetic acid. and 
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perhaps also to sodium benzoate. In view of the possible 
commercial development of this product, it was con 
sidered desirable to study the nature of the spoilage 
orgamism present in the cherry samples together with 
methods of control. A number of yeast species which 
night be encountered in such a product were included 


in the investigation 


EXPERIMENTAL PROCEDURE 


\ sample of commercially packed “cherry olives” showit 


evidence of yeast fermentation was cxamined chemically and 


hacteriologically The product consisted of sweet cherries pre 
served in vinegar, salt, sugar and sodium benzoate. Chemical 
analysis indicated a pH value of 3.5, total titratable acidity 
1.25% calculated as acetic acid, 1.5% sodium chloride 15% 
sugar and 0.03% sodium benzoate. The yeast responsible for 


fermentation was tsolated and identified as being of the genus 
Zyaqosaccharomyces. In order to determine the resistance of this 
strain to various preservatives, the effect of different combina 


tions of avetie acid, sodium chloride, sugar and sodium benzoate 


was studied. For comparison, tests were undertaken using the 

following type cultures: Saccharomyces cerevisiae, Fndon 
rnalis Sel saccharomyces pom Candida kruse 

senula suavolens, Torulopsis utilis and Saccharomyces ellit 


deus 
\ppl te 


which was added the various combinations 


acetic acid, sucrose and sodium chloride, served as the basal 
medium, since cherry juice unfortunately was not available at 
the tine \llowanee was made for the total sugar content in| 
the titratable acidity of the apple juice, usually about 130% ane 
2% respectively, in calculating the amounts of sugar and aciv 
to be added 

One drop of an active 24-hour peptone glucose broth cultur 
was moculated into cach tube of the apple juice medium. It 
duction of gas, demonstrated by the agar plug method, was taker 
as evidence of growth. To make this method semi-quantitative 


a value of +1 was given for cach 15 mm. of gas. as indicate: 


the raising of the plug in the culture tube Agar was used only 
in the initial experiments, petroleum jelly being substituted 
thereafter since it gave more consistent results. Each series of 


tests was replicated 5 times 
Resistance to pasteurization of saccharomyces sp. iso 


lated from “cherry olives” was also studied. One drop of a 24 
hhevuat peptone glucose broth culture of the weast was added to 


each of several tubes of peptone glucose broth. Duplicate tubes 
vere held in the water bath for 10 minutes at cach temperature 
elected hive degree mtervals were used over the range 45 

(113° -194° Fo) Phe cultures were cooled immediatels 
itter heating plated on peptone glucose agar and mcubated at 
| \bsence of growth indicated destruction of the veast by 


the heat treatment 


EXPERIMENTAL RESULTS 


presenting the results of this investigation 
th 


tabular data 


e organisms showing the greatest degre 


ire given tor 
ot resistance to the various treatments 
Effect of acetic acid, sugar and sodium chloride on yeast 


growth. Table 1 presents data on the separate effects of acid 


sugar or salt on growth of the veast species under investigati 
The veasts tested showed a variable degree of resistance t 

etic succharon s sp. is the most resistant. er 

mem acid solution Sch saccharon cs pombe next 
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TABLE 2 
Effect of combinations of two ingredients on yeast growth 


gro 


Effect of combination of two ingredients on yeast 
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Effect of combined acetic acid, sodium chloride and sugar 
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TABLE 3 
Effect of combined acetic acid, sugar, sodium chloride and sodium benzoate on yeast growth 
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inhilnted by the ligher concentration vaccharomyces 

deus grow vigorous! in the mixture of 1.50 aend, 2% 

t and 25°% sugar. It shows reduced growth when the sugar 

comeentration ts ratsed to ‘’. and fails to grow when the acid 

comcentration reache london es vernalis. Candida kruset 

llansenula suacvolens and psis utilis were found to be 

mable to grow m anv of the combimations of acid ugar, and 
alt used 


Effect of sodium benzoate on yeast growth. Sodium benzo 
ate in O1% concentration prevents growth of all yeasts tested 
the exception of wecharomyces sp. (Table 3) and 


vith 

raccharomyces ellipsouleu weharomyces Sp. able te 
produce gas in 1.5% acetic acid solutions containing 207 salt 
SO sugar and benzoate. but is unable to grow 
these mixtures when the acid concentration is increased to 2% 


However, other experiments showed that in the absence of sugar 
and salt this organism grew in solutions contaming O10 benzoate 
and 2% acid but not when the acid concentration was 
creased to 3% Thus the combination of sugar and salt con 
tributed to the milnubitory effectiveness ot the mixtures at the 


le vel used However mereasime the acidity of the olutions 
with acetn wid wa the dominant factor im imtensifying the 


effect of the benzoate 


In alt olutiu up to 54% chloride 
Z ygosaccharomyces sp. was able to grow in the presence of 


chloride inereased the inhibitory action of the benzoate 

ln solutions comtaming war alone m concentrations up to 
5°). the effeet of O10 sodium benzoate was not altered by the 
presence ol 

| xpermment howed Sa harom ws ellips ideus to be able to 
grow in unacidified apple juice contaming sodium benzoate 
but to be prevented from growing in a solution 1.54% 
acetic acid 

Effect of pasteurization on yeast isolated from “cherry 


olives.” “The amounts of acetic acid, sodium chloride and sugar 


and re pectively) vineh normally hould 

present m pickled are uffcrent to prevent termes 
tation by most yeast However, unless the product ts to be 
pasteurized, the addition of O10 sodium benzoate 1 also neces 
ary to control resistant veasts such as Zygosaccharomyces sp 


discussed im this work 

Pests of the heat resistance of Zygosaccharomyces sp howed 
that wa destroved by heatine to ¢ (140 KF.) tor 10 
It would appear, therefore, that pasteurization of 
‘cherry olives” at this temperature would be satistactory 
means of preventing spoilage in this product by acid resistant 
yeast However, pasteurization results in a much less attrac 
tive prewuct sce it reduces color and brightness, causes severe 


checking, and in extreme case plitting of the truit 


DISCUSSION 


The species of veasts tested show a wide range of acid 
tolerance, from extreme sensitivity, shown by Torn 
lopsis utilis and /lansenula suavolens, to extreme re 
sistance, demonstrated by Zygosaccharomyces sp. and 
Vohicosace haromye es fou 

Phe inhibitory effect of acetic acid is in proportion to 
the acid concentration. These results agree with those 
of Levine and Fellers (8,9?) and Cruess and Hlaseal (4) 
Combinations of sugar with acetic acid are no more 
toxic than are the solutions of acid alone. Simular con 
clusions have been drawn by Levine and Fellers (9%) 
and Pederson and Breed (7/7). Combinations of sodium 
chloride with acetic acid appear to be more effective 
than acid alone in checking growth of veast cultures used 
in our tests. Levine and Fellers (9) and Pederson and 
Breed (70) have found that the addition of salt did not 
increase the tonicity of their solutions. On the other 
hand, Heath (7) suggests that the addition of sodium 


chloride will reduce the amount of acid necessary to 
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prevent fermentation in pickles. It may be noted, how 
ever, that a combination of 34 acetic acid and 4% 
sodium) chloride is insufficient to prevent growth ot 
Z vuosaccharomvees sp.. isolated from “cherry olives.” 


Sodium chloride or sugar alone, in acceptable concen 
trations, do not serve as ettective preservatives Tot 
“cherry olives.” Pederson and Breed (//) made sini 
lar observations in their work on tomato catsup. Com 
binations of sugar and sedium chloride, while showing 
a greater inhibiting effect than either component used 
alone, do not prevent growth of the yeasts tested exce pt 
in extremely high concentrations. Pederson and Breed 
(17) found that the growth of test cultures of bacteria 
and yeasts, with the exception of one resistant veast, was 
stopped by 154 sugar and 3.5% sedium chloride 
Fhese concentrations appear to be too low to prevent 
growth of the more resistant strains used in our experi 

Phat sodium benzoate is a more effective preservative 
at low pll values than at neutrality has been shown by 
Cruess (3), Cruess and Richert (5) and Cruess, Richert 
and Irish (6). Results of our investigation, using test 
cultures of veasts, agree with these observations 

Pederson and Breed (17) recommend the use of 14% 


15%) sugar 


acetic acid, and 50 sodium chloride, o1 
combined with 3.567 sodium chloride for the preserva 
tion of tomate catsup. These combinations would be 
ineffective against the yeast species responsible for the 
spoilage encountered in “cherry olives.” Llowever, a 
combination of acetic acid, salt and 30 sugar, 
while maintaining the palatability of the product, should 
prevent the growth of most  veasts The addition ot 
0.16 sodium benzoate with these concentrations 1 
acid, sugar and salt would prevent spoilage by resistant 
organisms such as Zygosaccharomyces sp 

While the product may readily be pasteurized, th 
heat treatment adversely athects thr Appearance thre 
fruit 

SUMMARY 


Variation in the ability of selected strains of veasts 
te grow in the presence of acetic acid has been observed 
\cid tolerance ranges from extremely sensitive to quite 
resistant 

(of the acetic acid, sugal and salt components, acelh 
acid is the most effective single agent in preventing 
veast growth. The addition of sugar does not enhanes 
the inhibitory effect of the acid solutions. Sodium 
chloride increases the preservative action against most 
veasts tested, but fails to prevent growth of Zygosa 
charomyces sp. isolated from “cherry olives,” except in 
high concentration 

Salt and sugar, separately do not prevent yeast 
growth, except in concentrated solutions. In combina 
tion they are more effective than either alone, but again 
must be used in high concentrations 

Phe acid-sugar-salt combinations used in the expert 
ment are ineffective against Zyqosaccharomyces sf 
Schizosaccharomyces pombé is inhibited at the higher 
concentrations of acid and sugar mixtures. Saccha 
myces cerevisiae grows only weakly in the lowest cor 
centrations. Saccharomyces ellipsoideus grows in the 


lowest concentrations of acid, sugar and salt, but 1s 
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witerest m 


entration 


sodium chloride Sugar does not affect the action 


It is suggested that 247 acetic acid with 247 sodium Ww. v.. effect of 
chlori nd 30° sugar will prevent the growth of most 6 
veasts in “cherry olives.” In order to control resistant f.. 
types, It Is necessary t add O.16, sodium benzoate 


to 150 


utes destroved the acid resistant veast encoun le and 


} 
tered in cherry olive 


Microplating and Counting Techniques for Bacteria in 
Food Products‘ 


ABROOKS © anp W 


The microplating method described incorporates im ti ercome these ditticultic i stud is made of possi 
provements in bacteriological control procedures for ble modifications of present method 
the food industries. It is relatively simple and inex , 
pensive, eliminates eye-strain, and reduces calculations principal methods tor est 
and time required. A film prepared by mixing 0.05 ml. mating the munibe I bacteria in food products: the 
of sample with 3 drops of plating medium on a mi tial ind dilutions | te method direct) mere COP 
croscope slide is incubated in a moist chamber for 10 method, slant culture technique. and the Frost littl plate 
hours and then stained; all the colonies that appear method , 
are counted under a binocular microscope using 10~* : 
magnification. The stained slides may be filed for per The standard plate nt has bee everely criticized 
manent records. Results obtained on several kinds of by mar mivestigator notabl | Wilson M]), who 
frozen vegetable products show that the microplating ccount thre hitherence between variou 
method agrees favorably with standard plating pro pecies of hacteria. in their nutritional. ceaniratocy. aad 
cedure. 
toniperature requirement tunportant of all on 
Sicctetadncihall: us ich are important in sup tol t tribution and 
ters the number ot t nit of multiplying 
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the plate and direet counts would be practically identical 


ccordimy to there are 2 serious 
rror in the direct mi roscopt method: loss 
of bacteria from the slide during staming, and faulty 


ving and counting cells. be 


election of area 
cently Olson and Black 7) investigated different 
stains proposed a itt for 
Standard Method 
than the 

] 


characteristi such a if 


tains now specified in 
| higher clump counts 
tandard stain and possess other desirable 
counting fatigue and more 
accurate results 

\lthough the direet microscopic method plus its modi 
fications may not be entirely satisfactory, it does under 
ome condition have considerable value It as less 
expensive and more rapid than the plate count and ts a 
reliable method for ditferentiating food products of high 
bacteria content from: those of low content 

Wilson (77) introduced a method for counting bac 
teria imvelving replacement of Petri dishes by culture 
tubes. It was 
this roll-tube method and the 


tated that the experimental error between 


tandard techmique proba 


‘ 


not exceed 5% (70) developed a 


spreading O.OOT mi. of sam 


ple on an agar slant. Rydzowski (9) suggested the use 


tandard loop procedure ton 


of a calibrated platinum wire loop to measure and streak 
tiv on the surface ot a poured Petri plate, thus 
enabling the testing of several ditterent sample sat one 
tire 

Frost (2) in LOLS introduced the little plate method 
licle Wa 


in which a mueroscope used as a plate for a 


mixture of agar medium and sample Phis technique 
eave lar corre lation with the standard plate method \ 
recent modification of the Prost little plate method, that 
of Nickerson (6), involves a new type of slide and a 
different stain and is appheable to frozen vegetables 
Its precision was found to be of the same order as that 
of the standard count : however, the results indicate that 
representative repheates were not obtamed in making 
duplicate counts from: the same saniple 

\Ithough most investigators are fairly well agreed 
upon the accuracy of the Frost little plate method, it has 
everal disadvantage It requires counting numerous 
hefore an accurate estimate of the 
obtained 


In using the original Frost stain, 


teld 
total number of bacteria This is laborious 
and fatigues vision 
ometimes mistaken for bac 


extraneous particles are 


terial colonies, and bacterial counts higher than actual 
result \nother disadvantage is that the series of caleu 
lations required sometimes become involved and mis 
takes are likely te oceur 

Of these several methods and their modifications, each 
has advantages, but none is sufficiently rapid and aceu 
rate or easily applied to meet the requirements for qual 
itv control in the frozen food madustries 

reduce the time involved and still maintain ac 
curacy, it would appear that micro-methods are the 
most applicable Phe procedure about to be described 
is believed to tulfll the requirements for accuracy, 
rapidity and economy. The method ts based on previous 
techniques, but modifications have been introduced to 
eliminate eve-strain, simplify caleulations, reduce time, 


and munimuze cost 
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EXPERIMENTAL 


\ representative 
vevetable product to be examined 


im Waring blending 


vas added, and the 


Preparation of sample. 


len minutes was 
particles to settle the 
a 1:10 dilution. For liquid ft 


fruit juices 


sample is much simpler 


s added to a 99 ml. dilutiot 


e 11 mil. of th oduct 
blank and shaken thoroughly for a 1:10 dilution ocedure 
must be tollowed as outlined order to obtain reliable repheat 
sample 

Preparation of miccroscope slides. Areas approximately | 
by 5« inches were marked with a wax pencil on cleaned mict 
cope slide lo facilitate the procedure and alleviate tl 
ling of several slides for cach sample areas appr 
ly 20 mn q., may be marked on each slide 

| en represent duplicate plates. Just prior 

were sterilized by ung them into 95% 
then placed on a 45 warming table and j 


temperature lo prevent contamimatr 


onas possible after sterilizing. Marking 
net critical since the entire “plate” 
counted 


Phe medium used is tryptorie 


Bacto-Beef Ext 
Bacto Tryptomne 
Dextrose 

\war 

Distilled 

7 


ml 


lo facilitate handling for microplating, the medium 


placed nu all test tubes before sterilization, but it may 
he dispensed into small pyrex dropping bottles titted 
ground-in pipette stopper and nipple The medium was melt 
ind held in a small 50° C. water bath ready for use as nee 

\ 0.5 ml. quantity of the 1:10 blended sample suspension \ 
transferred to the area previously marked on the microscope 
slide in position on the warming table. Three ops of the plating 
medium were added with a sterile 1 mi. pipe \ sterile 
Hum Nees was used to mix the moculum with the medium 
The shde was 


immediately removed from the warming table to a Petri 


te spread it evenly over the area marked 


mont chamber and meubated for 10 hours at 32° ¢ 


Iwo microscope slides easily fit into a moist chamber pre 
pared by inverting the top of a sterile 100 mm. Petri dish insicte 
a large sterile 150 mm. Petri dish. Sterile water 1s added to the 
area between the 2 dishes to a depth of approximately ‘4 incl 


chamber accomplishes 2 purposes: first, mamtan 


the proper humidity for development of the bacterta; and second 


it prevents the dehydration of the cultures during the incubation 
period, The last named function is essential to permit sati 
tactory stamine 

Although use of 0.05 ml. of sample is not essential 
converent \s with the standard plate count method 
sometimes necessary to increase the dilution with he: 


taminated samples This facilitated counting 


wocuracy Spreading the moculated medium to 
uniform thickness is not required, as is the ca 
few ] are to be counted 
incubation, the plates are dried at 90° ©. on the warm 
Drying 
hould take place at a moderate rate An additional 5 minute 
the warming table should be 1 


which requires approximately 10) minute 


allowed Ache 


lf allowed to dry at room or meubator temperature 


have a tendency to crack and peel or to loosen during 


ver technique it was found possible to stam 


it the colonies are deeply colored, while the sub 


] 


strate remains wholly without color. Succe greatly depend 


treatment the tilms receive betore mmerstio 


he drying process ts critical, and fo 


| 
a 
ei 50 g. sample of the 
vhed aseptically int 
: a sterile alum) jar. bundred titty ml 
of sterile wat mitents blended for approx) 
= mately 7 KHlowed for foam to subsid 
ind co ipernatant Was then cor 
sideres prod wts such as milk 
he 
| 
the area 
will be 
v 
“5 
| 
is 
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| 
3 
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TABLE 1 


Comparison microcounts and plate counts on representative frozen vegetable products 
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Counting the colonies, Counting the ¢ lonies is accomplished 


focusing the stained preparation under a wide field binocular 

croscope using a 10) 4 magnification Ihe slide is moved 
aeross the field as required to count all the colomes appearing 
in the entire area of the film. Sinec OOS ml. of a 1:10 dilution 
is used to prepare a “plate the dilution factor is 200. There 
fore, multiplying the muni colonies counted by 200) give 
the number of bacteria per g. of product 

lo aid m counting, the reverse ide of the slide may be ruled 
vith a diamond point pencil to eliminate confusion m counting 
each plate on the slide; this serve the same purpose as the ruled 
ireas on conventional apparatu 


RESULTS 


Ihe foregoing procedure wa applied to duplicate samples 


taken from each of 3 to 6 randomly elected packages of several 
different frozen vegetable packed in 1951 by a leading food 
processing firm Standard plate counts were made at the same 
time for comparisot Phe same culture medium and incubation 
temperature were used u both method It was convement to 
make microcounts in duplicate, simee 2 microplates could be pre 
pared on a single slide lriplicate plates of 1: 1000 dilutions 
were made for the standard plate count 


Results are presented in ‘Table 1 Phe standard plate counts 
vave results that may be considered typr al of a normal product 
in each case. In general the microcounts are slightly lower phan 
the corresponding standard count, tor 8 of the 25 packages, the 
microcounts are higher. Daitferences greater than 100 occur im 


only a few case On individual samples, duplicate microcounts 


wree more closely than the counts on tripheat standard plates 


DISCUSSION 


Phe results of bacterial counts by the micromethod 
indicate that this technique reliable estimates of 
bacterial population frozen foods. Since agreement 
with plate counts ts considered satisfactory, the micro 
method could be of considerable help in rapidly evalu 
ating the sanitary condition of food products (nly one 
fourth the time needed for the standard agar plate 
method is required a saving due mainly to the decrease 
of 38 hours im imeubation tine 

Different counts on the sami sample show less vari 
tion bey the micromethod than by the standard agar plate 
method. Since a relatively larger amount of sample is 
used with the microtechmique than with the ordinary 
plating procedure the former method should theorett 
cally be the more accurate, Sinec only a few relatively 
simple operations are required, a technician can become 
proficient im a short time. Because nicroscope slides are 
substituted for Petri dishes and the amount of medium 
required is not over one twentieth of that used by the 
standard agar plate method, the method is economical 

In other methods high magnification Ced HON to 
Y70N\) is necessary and many tields must he counted 
for each sample Phe voung colomes appear as deep 
blue masses against a white bac keround in this nuecre 


method, are of sutherent size within 10 hours to be 
readily observed, and can be counted im approximately 
10 minutes with a wide field binocular microscope 
Moreover, the slide plates are easter t count than ordi 
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nary dilution plates and spreaders do not have time to 
develop and confuse the enumeration \Ithough the 
dilution may have to be increased with highly contannu 
nated products-—as with the standard agar plate count 
method— the 0.05 ml. sample ts satisfactory for counts 
as high as 100,000 bacteria per g. Since colomes are 
counted, only viable cells are enumerated and the re 
sults are therefore interpretable on this basis. This ts 
a distinct advantage over direct niicroscopie counts that 
include non-viable as well as living cells, Still another 
desirable feature ts the permanent record provided by 
the slides with the stained and dried films These may 
he filed. thus giving control officials actual evidence on 
spec#it samples 
SUMMARY 

Fhe microplating method described provides an im 
provement 11 laboratory control procedures that could 
be helpful to the food industries in their endeavors to 
increase quality of their products It combines accuracy, 
simplicity, economy and reliability in the study of sam 
tary control problems im frozen food industries 

he results of bacterial counts made by standard 
dilution plate and microtechnique methods indicate that 
either procedure could be useful in evaluating the sam 
tary condition of food products. In most cases, different 
counts on the same sample show less variation among 
themselves by the micromethod than by the standard 
plate method, and the counts obtained by one method 
were approximately of the same reliability as those 
obtained by the other. The short incubation period re 
quired with the micromethod should effectively aid 
development — of quality control measures food 
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Although penetrating lonizing radiation is now rec \Ithough the typical « inges characteristic of heat 
ognized as an efficient means for effecting heatless processing are absent in irradiated food tufts. other 
Sterilization of foodstuffs, it may adversely affect 

onetime ndesiral flect t olay olor an 
their flavor and texture Commercial radiation steril 
ization of food will thus depend largely on develop texture neverthel Cal ( tten these effects 
ment of techniques which reduce or eliminate objec re strong enough to 1 quire protective processing tech 
tionable organoleptic changes or other adverse side miques prior to and d ‘ hation in order that a 
effects such as changes in color, physical characteris terilized product nolent; cceptable, may he 
tics, etc., without Increasing markedly the energy re , 1 . 
it 
quirements for sterilization. A number of such tech : 
niques, both physical and chemical in nature, are he data this pap ive beer embled with the 
described. Among them are Irradiation in the frozen DUrpase f describin miber « techniques which 
State, in vacuum, under inert gases, in the presence of the ton f food 
( ole. 1) ( terwizatio 
chemical protectors, and with the elimination prior to 
diets } etrat radmition i 
irradiation of oxygen dissolved in the foodstuff. So I t fe Hon im such a 
far, protective methods have been investigated only on tiner that the icceptable in 
an experimental scale, and their final evaluation t] r, color and apy nee « authors have at 
awaits successful operation under commer: ial process tempted to adlustrate th ‘ ‘ the tee 
ing conditions. Findings are, however, that foodstuffs , | 
it] repre entiat ( ( thew work, 
irradiated at dose levels assuring commercial sterility 
is been carris itduring the last 4 vears using 
can usually be protected against radiation-caused fla . 
vor changes by proper selection and combination of Capacitron as the penetrating 
such techniques radiation, Due to the iture of tl paper, the expert 
ental evidence presented neentrated horn 
Commercial sterility } detinition impli the destruc hould be dered a principally Wlustrative, the 
tion of all organisms which nueht cle velop under ordi detailed experimental evidence t © published in dis 
nary conditions of food proces Ing and storage \ large ‘ rse 
number of investigation >. 13; JO. 35) particulard 
1 PROCEDURAI CONSIDERATIONS 
] ] ] 
the last decade AVE penetrating 
radiation tor Ty a rehable method foy obtaining commer rvat 
1 t 1 lization thre 
cial as well as bacteriological sterility 

Cor the vatlable ion izing radiations, | igh intensity met} test taste and appear 
electrons (14, 27. 29) are particularly well suited for it t t i rk the 
this purpose, due to their defined penetration range tast experts tramed 

CASE veneration at high enerey levels. Inolovica 
1 1 t t test t t judgment. In 
ethicene penetrability of a types of packing material ; 
i t t }) Wslta 
ready control ind ease of protection of personnel ' th ¢ imples hidden by 

Foodstuffs generally are heterogeneous mixtures of test ind without 
ampli tes, electrolyte nonelectrolytes and inert uh t el Generally 

d by each 
stances, the total content var hetweer 
5 1 | I t t i] been treated 
ind na ets, Ccommercia been irradiated 
hia been obtai ed with a ose } j ited product 
| 
clectrot equivalent te 1.5 10) rep, the acceptable t triangle tech 
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i vreat diversity of chanees during irradiation with hich 

itv electron Hence, it id be optimistic to expect any 
me processing technique to be a cure-all for adverse side reac 
th encountered im radiation We tind that dif 


terent sill. more often t tot, require variation 


processing depending upon their composition, the 
Most resistant type of organism hable to be present, tts maxi 
mum expected concentration, etc. Even such related items as 
different cuts of meat from one carcass may require somewhat 
divergent processing techniques for wcesstul radiation sterth 

general reluctance te use chemical additives im food 
tuffs (77) makes methods of radiation protection of a physical 
nature advantageou We have therefore investigated such 
methods, and in the text that follow several of the more 


promising approaches of this type wall be presented 
lable shows it proce nig technique vhich can 


ippled either prio to oof durmg irradiation and which we 


TABLE 1 


Influence of conditions during irradiation on sterility dose 


Sterile douse rey 
hr 
\ 4 
Inert 
Pre stor 
{ treet t 1 te tat 
t! t 
Ih t 


have found helpful in reducing or eliminating detrimental or 
yanoleptic change Phe second column im Table indicat 
the sterilization dose necessary for a specific processing tecl 
and it can be een that a dose of 15 10 rep + 10s 
atistactory to obtain commercial sterility, regardless of typ 
ob processing technique This dose is based on an average con 
tamination with organisms commonly found im commereial toad 
processmg 


data seem to be at variance with the results of Hollacs 


der et al vineh that colt-B/r and other vege 
tative bacteria were considerably more resistant when irradiated 
under anaerobic conditions or m the presence of mitrogen. Such 
an effect, if appheable to all types of microorganisms commonly 
eceurrimg foodstuft vould make it appear that radiation 


tertlization m vacuum or m mtroven would require mereased 


doses of radiation, thus negating the possililitv. of a benetietal 
effect. The apparent discrepancy between our results and those 
of Hollaender eft al. mav well be due to the great differences im 
dose rate inherent in the 2 techniques of trradiation. Another 
possible explanation may lie in the faet that the sterility dose 
of LS & Wh rep 106 ts determined im most foodstuffs by th 
presence of spores; hence if the mactivation of bacterial and 
other spores were not dependent upon the atmosphere existing 
during irradiation,” this would explain our findings, since even 
theugh vegetative cells may be considerably more resistant im 
in inert atmosphere or in vacuum, a dose of 15 & 10° rep would 
socom to be more than ample to imactivate all such cells prior to 


the mactivation of spore 


The irradiations were carried out with high intensity ele 
tron bursts obtamed trom a 3 MV Capacitron. The electrons are 
emitted trom the g@enerating tube into the air in bursts of about 
one microsecond duration, with each burst contaimme an enerey 
equivalent to hundreds of millions of rep gram. The equipment 
the technique of irradiation and the dosage calculations have 
heen thoroughly deserthed elsewhere } 

‘Investigations in this direction are now under way in our 
laboratories. In the case of some viruses (rabies. YSK. Brut 
lilde-Polio) no stentheant merease m resistance was found on 
irradiation under imert conditions with mtensitw electror 


bursts 


TABLE 2 


Inactivation doses with high intensity electron bursts 
in liquid and frozen state 


Mediur t 


Brot 
Brot 
mar 
re./t 
por Broth 
Brot 
Tr ! 
I 
R brair tl 


Freezing. As indicated in Table 1, the sterility dose is 


materially altered whether a sample is irradiated at room ten 


perature or m the frozen state. This is further shown by Tabl 


2, which contains the 37% survival doses for several bacteria 


bacterial spores, taken at 5° and No increase 
dose was found necessary due to irradiation in the frozen state 
Contrary to this, and distinct from the beneticial effect of low 
temperature m general, the radiation effect on various tood 
constituents can be considerably minimized i the product 
kept frozen solid during the irradiation (20 This “sparing 
effect” is due to the fact that the diffusion rates of radicals ane 
the reactivity of radical acceptors are drastically reduced 
freezing. In addition, there may be a concentration or separa 
tion of the solute during soliditication, with corresponding re 
duction of chemical etfect 

Figure 1 shows this for solutions of ascorbic acid irradiated 


water with mereasing doses at 18) ©. and 


much greater protection of ascorbic acid is obtained on irrads 
ation m the trozen state. Orange juice provides additional pre 
tection, since the solids of the juiee act as capturing agents and 


thus diminish the vitamin mactivation of a. sterility. dose of 


electrons by additional tactors of about 4 at 18° C. and about 
2.5 at Similar effects were demonstrated by Proctor 
and (Meara (27) working with cathode rays obtained fron 


an electrostatic generator 


Role of oxygen. ()n examination of the factors in 
volved in organoleptic changes due to sterilization with 
high intensity electrons, one finds that oxygen plays a 
crucial role in the initiation as well as the propagation 
of underlying chemical changes. It is important. to 
realize that both the oxygen surrounding the toodstutt, 
as well as the oxvgen dissolved in the foodstuff, are 
subject to activation by tomizing radiation, followed by 
interaction with suitable acceptor groups im the food 
stuff, the net result being changes in taste, odor, color 
or texture. Consequently, in foodstutts, these changes 
are drastically reduced or eliminated when thev have 
been thoroughly freed of oxygen prior to the irradiation 

Methods for the exclusion, removal and neutraliza 
tion of oxygen, therefore, become of prime importance 
in the radiation processing of many foodstuffs. We have 
found that a varietv of methods can be successfully 
adopted for this purpose, with the proper choice depend 
ing upon considerations such as the physical state of the 
food, the type of packaging, ease of adaptation to food 


processing, ¢ t 
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Figure 1. Inactivation of ascorbic acid with high-intensity 
electrons in different media. Ascorbic acid conc. : 1.3 mg./g. 
(1) 0.5‘ aqu. AcOH, 18 C., D 1.6 10” rep; (2) 0.5% 
aqu. AcOH, —35 C., D 11.5 * 10° rep; (3) orange juice, 
18 C., D 12.6 10° rep; (4) orange juice, —35 C., 
D 23 10° rep. 


Vacuum and inert gases. loods packed in gas-tight 
containers can of course readily be evacuated and subse 


quently irradiated either while under vacuum or attet 


replacement of the vacuum by an inert gas such as nitro 
gen, helium, hydrogen, etc. In cases where the food 4 
semi-solid, such as in puree or paste form, the dissolved 
as well as the adsorbed oxvgen can be removed by 
vacuum deaeration in thin enough lavers. Packing with 
nunimal head Space ils idvantageous, ice Ve notice 


that the larger it is, the more pronounced the adverse 
reactions We do tind, he vever, that acuun packing 


ation by about 26 Is IN most cases not sufficient 
to avoid flavor changes methods must be used 
which assure a much more thorough removal of thi 
oxvgen ind sometime the residual ¢ vel hould net 
exceed ol saturate Since sucl stalla 
tions, although available in other fields, are not usualls 

ind ood proce pl nts technique le ned 
tov ird tlie proc re ent prepat ind pack wine 
ot dstutt t of exposure t 
acd re ded import tor use in cot with 
rachaty ster] 

n the sterilization of foodstuffs heated prior te 
rradiat the new te nique als prove ittractive 
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e it is now p lucts only to maxi 
tabilit carried out subse 
quently wit! 1rite clect ! cooking 
recess in itself u expel r neutralizes a large 
the d lve ‘ ‘ ibsequent pack 
rred out om t btam maximum 
ly not detectable i riet precooked products, 

] out tew Is. ete 
effect of va nel mit en packing on. the 
rancidity ce velopment 1! 1] has already 
beer reported by u t Was tl it, contrary to 
uiation in air, there is no noticeable increase in 
peroxide value the irradiation carried out in 
wuum or under nitrovetr hie organolepti changes 
oils apparent o1 rradiation im air are also 
eliminated by irradiation in vacuum or mitrogen. These 
nding ire para lel ft observatior with electron 


terilized whole eviscerated mackerel and white fish, as 


vell as the fillets obtained from these fish. In- these 
cases, both vacuum or packs eliminated organolepti 
nee is well as rat lity development 
\nother ¢ il ple thie pronounced effect 
processing is the retention of fresh green 
color a pures of electron terilized raw peas, as con 
trasted with the rapid lk of green color moan 
ede ed sample treated ith the ime dose 


Stripping. Strip ith inert gases such as mitro 
gen, helium and hydrogen is a convement method of 
ren removal trot foodstutt and ha thre 
dditional advantage that al int it thre 
retention of valuable latile Components often lost in 
icuum processing. We tind that by the use of counter 
urrent flow, prop ul trent of column heiwht,. ga 
flow and bubble size. 1 1 ble to remove over 090, 

the dissolved oxveen from lauid uch as milk or 
ee Phe ready availability of nitrogen of high purity, 

ell its rea ble t | tripping eff 

recommend thi hor oxygen removal 
re inv Liquid foodstutt Rare gase uch as helium 

d reo \ | eq | but are, ol 

irse, much too exper ( tripping with hydrogen 
epresents a special cast ince we find that it provide 
rdditional protection ind above replacement of 

en: that is t dea enty tripping 
it is ible 4 lated products of 
upernior organoleptic q itt Lhe additional proted 

ecttect hive ( ert ( in empha 
he role of oxvget te an the forma 

taste dor ( rradiated food 


tuft reliminat result cal that thi phe 


hnenon is due to the nere ed ipacit of activated 


t drogen to capture oxygen 
dical ind thu ct n effigent blocking agent for 
it nteraction vith receptor in toodstutt lhe small 
ecular weioht of | | ( fates its unilorm 
tribution throry t thi odstuff during the strip 
peratior nd vell he an added reason for its 

ed etticiet tect 
Irradiation subsequent t tripping either carried 
+ after 4 t tripping by 
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flowing the material in the same vas atmosphere through 

lntion-permeable tubes or troughs, with subsequent 
filling In the lattes operation, the contamers 
can either be pre-sterilized by conventional means or by 
exposure to the electron beam prior to filling and again 
directly before or after closing 

rganoleptic changes caused in dairy products by 
terthization in air with high mtensity electrons are par 


ticularly objectionable lable shows the effeet of 


TABLE 3 


Influence of gas-stripping on flavor of chocolate beverage 
sterilized with high intensity electron bursts « 
Dose: 1.2 10° rep; stripping temp: 5 C.; 


count: 2 * 10 org. * ml. 
| 
Method Flow rate tiene removal Flavor? 
mi " percent 
turat 
Nit 
Hel 
Hyer n 4 
mat t ! stabil 
'Va ‘ tast liated nt 
rhatrar ted 


stripping with mitrogen and hydrogen on a beverage 
containing milk powder, egg, sugar and chocolate flaver 
ing, Which was subsequently sterilized with a dose of 
1.2 10° rep. The total bacterial count prior to irradi 
ation was about 2 10° orgamisms/mil. The protective 
effect of stripping is quite satisfactory, with hydrogen 
stripping being the superior technique. Comparable 
results were obtamed with other flavored milk drinks 


and a number of vegetable and fruit juices (7) 


Pre-storage. While stripping and vacuum-deaeration 
are satisfactory methods for the removal of dissolved 
and occluded oxygen from: liquid semi-liquid food 
tufts, they are of littl help in the removal of dissolved 
oxygen from solids. VThis ts of course due to the lack 
of direct contact between the imner surfaces of the 
foodstuff and the vacuum space, and the low rate of 
gas diffusion through the material Prolonged evacu 
ation, furthermore, causes pronounced dehydration and 
removal of valuable volatile components, effects which 
are objectionable per se, and particularly so in’ the 
preservation of raw foods 

Prompted by these shortcomings, a simple processing 
technique has been developed to imactivate oecluded 
and dissolved oxygen in raw solid foods of vegetative 
as well as animal origin. This technique is based on 
the utilization of oxvgen by tissue, causing an increasing 
reduction of oxvgen im and around the cells (23). In 
practice, the raw foodstuff is packed into gas-tight con 
tainers with the head space as small as possible. Where 
necessary, the surrounding gas phase can be reduced by 
partial evacuation prior to closing. Between packing 
and irradiation the products are submitted to a_ pre 
storage process at temperatures adequate to avoid 
spoilage of the product. The pre-storage period ts con 
tinued until the cell metabolism has reduced the avail 
able oxygen to a level low enough to permit radiation 


sterilization without objectionable flavor changes. The 
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length of pre-storage and the temperature during pre 
storage depend upon the rate of cell metabolism as well 
as on the amount of dissolved oxvgen, the pre requisite 
for success being that the total available metaboli 
Capacity ts alwavs in excess of the total oxveen content 

In our experiments, we have used up to 96 hours 
pre-storage at reduced temperatures. The temperatun 
range generally varied between 4 | and 35 ¢ 
although in some instances we have pre stored in liquid 
nitrogen in order to test the limits of the method. The 
continued ability of animal as well as vegetative cells 
to bind oxygen at temperatures as low as INO is 
noteworthy and of great usefulness in the pre-storage of 
products likely to spoil rapidly at higher temperatures 
It is thus possible to stop the spoilage reactions while 
the oxvgen-binding effect still occurs at sufficient speed 
to permit satisfactory sterilization with high intensity 
electrons after pre-storage periods of anywhere from 
24 to 96 hours. Once the dissolved oxygen ts bound 61 
used up, the irradiation can usually be carried out at 
any appropriate temperature 

Phis pre-storage technique has been of considerable 
value in the elimination of taste, odor and color changes 
ina variety of radiation-sterilized raw meats. The pre 
storage technique also shows promise with vegetables 
such as beans, spinach, turnips, beets, asparagus, pota 
toes; and such fruits as pineapple, pears, peaches, 
berries and cherries. In those vegetables and fruits 
where enzyme activity remaining after irradiation would 
interfere with keeping qualities, flash blanching was 
found adequate for enzyme inactivation and = assures 
satisfactory keeping qualities 

Fable 4 demonstrates the effect of pre-storage on 
color and flavor of a variety of red muscle meats, which 


TABLE 4 


Effect of pre-storage on organoleptic qualities of raw muscle 
meat sterilized with high intensity electron bursts 


Ire storage conditions Orvanoleptic ev 
Vr 
I } Ter ( I 
Reef 
1s 
‘ 
Veal 
hoy 7 15 4 
Pork mus 
(loin che i 5 
h\ ve nl sat t 
} tte rat liated t t 
test t rated th t Flav } 
t wkir 


when irradiated in air with doses in excess of 150,000 
rep develop a brown discoloration of the pigment, and 
acquire an objectionable oxidized flavor. The radiation 
sensitivity decreases from beef to lamb to veal to pork 


It is evident from the table that) pre-storage undet 
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well be the end 


of an enzyvmati oxvgen in and around 
cells, 


mposition products per unit dose 


tisste thus causing a significant reduction of 


radio-dece 
Protectors. Phi 
radical Interceptors has been reported many times (A 


the 


it chemical compounds can act as 


) 


field has been reviewed 

he possible use of 
protection of foodstuffs has 
Proctor ef al 0) With 


literatur in the 


recently 


anipole evidence of this protective effect, interest centers 


on which o ariou 


chemical compounds added to 


food act as interceptors to prevent undesirable change 


propert It hould b 


strictures of the U.S. Food 


in organoleptt emphasize 


that the list is lnmites 
and Drug .\ct 


Prior to the 


/ 


of the work bv Proctor « 


mivestigate ds thi 


publi ition 


we had independently potential value 


of a number of chemicals in the protection of irradiated 
| 


foodstutts. It mav be of interest that our own search has 


vielded several ot compounds, in themselves 


ved to b 


y formed during irradiation of food 


excellent imterceptors 


of food origin, 


of radicals comment 
stults 

We observed, 
herbs and seeds, as well as ¢ 


exhibit a 


that a variety ot 
tracts prepared from them, 
ettect ( 


ireful evaluation 
thre compounds has 


Spee 
sitive ] rotect ve 
| demonstrated 
fact that 


of experiments wit 
that thi 
thre spre 


protective effect 1 independent of the 


itself is likely t a characteristic flavor 


which can to mie ¢ 


xtent mask the radiation 


quality, 


caused organ chanyves Lhe are exam 


ples of spices which w exhibit 
qualities when 


marked protective 


rporate 


atone or 


are ice 


foodstuffs prior to either HX 


ture epper, mace, allspice, turmeric, celery, dill, cara 


mion and sage 


5 illustrates the protective effect of mace 


viste prepared from fish muscle, milk, starch 
TABLE 5 


Influence of composition on taste of electron sterilized fish 
paste. Dose: 1.5 * 10° rep 


W 


thn 


product is thereb 


vevetable ame uit i 
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a role as cat 


riety Gl spices, 


10° rep without 


lor changes 


uch als liver, 
hitthe or 

air and wath 
clue to another 
particularly suc 


meats and other 


roducts ¢ lclit no ol ies than 1% at 


| obtamed trom 


omovgenate I] TCS 


above generally sutt 


the 
otect ag ind color change ‘ 

ve not observed 
effect, 


protective 


pec dependes and 
ttemipts are Now 
iple trom lives 
hemucal protectors are quit in them activity 

Is are limited by 

Have 


foodstutts 


properties 
We 
rincipally con 

sed physical 
sible 
deriva 


fish and 


etors in 
polyphenol 
ocopherol, alone 
ric acid, ete., useful 


certain cured 


meat products (7 
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proper conditions permits sterilization with 1.5 10 nd mace, indicating that starch may pv oo 
rep without objectionable flavor or color changes. The ner molecule tor the sy ‘ 
protective effect of pre-storage ZZ i Pork sausage meat, which cont Ton 
result can be irradiated with doses up to 3 PF 
lhe observation that variety i 
kidney, spleen, tl nd bran ( 
gvanolepty change vhen irradiate 
el Close ( el 
yroup of protectot \ has proved 
by Selle (24) and by I’ | 
radical interceptors im the 
heen discussed | 
cau 
Ie 
ee of not only the additives but also t 
 therciore that they are 
junction with one f the above « ; 
method oxvyeet il thre 
tive useful as flavor and color pore 1. 
fruit product 7): gallic esters and : 
useful for os and tat 
roe en mark rectly after ir 
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Ing t { in for a alit that 1 
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clear results also indicate that the maximum pre 
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Herent ! t ‘ that it 
hor amy fur irraciatwun 

t ble to protect the mat ment of muscle tissu 

t i hort cy eitrat et «ar ther wmumal bl 
thsequemt sterilization ai t vl) mtensitv electrons will 

tive miu ! t ter th protective eflect 
hat this is a genuine protection « he shown by re-irradiatun 

t the muscle tissue alter il the protective blood coa 
tig The ti nit t ler » the il afore 
color cl ft | con iderably 

ls the sterthization level 
Combination of Heat and Radiation 

tenilization by a combanation m= quiel weession of flash 
and wall ment consideration wath toodstutts 
uch as dairy product particularly pronounced 
flavor changes due to irradiation lable 6 shows an example 
vhrere whoa combination proved not only additive but syner 
pistic, permitting the sterthzatun i whole raw milk with only 
one-third of the usual dese th a corresponding reduction um 
flaver It is miteresting te nete that heating just prio 
to seems to be mstderably more effective than heat 
ing oatter irradiation, In each case, the process vere carried 
out ten mterval Ltilizing thi technique 
(Table 6), was ble t btam a sterile milk, with 30 
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on whole, 


heat and electron radiation 
raw milk 


Synergisti 
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ccomds of heatum Ctemperature of the 


lowed 
taste 


witli hy OOOO rep 


panel rated the Havor of this sterile product only slightly 


helow that of an unirradiated tresh control 
\nother effect was observed w preoaluets of bigh starel 
content such as gram, ree rel which had been treated 


ty) 
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rey materia ly recluce 1 hy cook} ‘ 
im ral wistane thre cure t al rpti 
ter Lhe differences m ¢ king tin ere dete 
mined empirically by cooking bet irradiated control ar 
irradiated ter thre ime degree palatability 1} 
trittiat ter absorption ! irriedd out | k 
nid refl nil } equent cetern it \ 
te rematn atter tranu the cooked product at aly 
lable 7 illustrates thi fleet for al typical exat 
ple and it can be en that m ser Histiarn the cooku tin 
is reduced by as much as 500 and that in some cases appreciabl 
ditferences exist the amount of water absorbed by the irra 
ited product during cooking Pexture change vere al | 
erved im that the cooked products often were tter than tl 
wirrahated cooked controls In the case f popeorn, popp 
thine was reduc by over 5067 and the vield of popped lin 
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Dose Rate 
\n mereasi « perimental re It 
ipplred raciati ive demonstrated the imtluence the time 1 
hich a given dose of radiation is appled on the vield of t 
chenneal react These differences can be very pronounce 
systen vhere the effect is due to mteractiot ith 
cals tormed by tl rachation their teady state come tri 
thon is dependent upon them rate tt it \s the rate 
radicals merease » cle recombination. at 
thie radica ivatlabl lor reactiot vit 
the lecrea 
TABLE 8 
Color retention in aqueous tartrazine solutions 
‘ 
MW 4 t t 
The dose rate effeet can be den trated by exposime lu 
tions of tartrazine to identical dose but iry rate 
lable & the results of such a series of experiments are recorded 
For the same dose of 80.000 rep, the retention varies from 75 
to af the dose rate is varied by a tactor t 
ranma Tay § Co-60. the color retention is only 4.7%. In order 


TABLE 7 


Reduction of cooking time in products of high starch content. 


Dose: 0.5 * 10° rep 


Wat 


| 
4 
ay : 
© 
pe 
dn 
he 
= 
% 
sample 73.5 fol 
‘ nercent 
‘ t t ‘ t t 
‘ iw t Sott 
(hate 
j x4 Same 


| 
| 
| 
| 
| 
| 
' re? ' it Y yyy] s and =) 
17 
rei t ( 1 i rep ire 
| 
105 
99 . 
‘ Wiley & S 
) W. M.. Ga Mes Purthe 
SUMMARY 
1 } 1 1 $ 
\ number of method ire deseribed which. utilized ; 
electro vit ut {] r chanec 
These proce nie te ire used either prior to of t 33 
during irradimatios rie] | 2 is chen 
cal nature i 
rhe include irradiation in the frozen state. irradi af 
ation am the ibsenec rey ind irradiation i the 
| 
presence ol radical acceptor tat ture, 169 
va hown to be one of the yn tactor 
respor or orgat eptic change 170 
1 | 1 
found to le of saturation 
Spec method ren il were theretore 16 
developed, micludine ripping wit 
rere used | racdiath 1} 
proceed laree extent i radical mee is 
steriizat 1 vit tv spuce 
\ 
and pore real who oas liver, brain and tof ntensit hal! 
ere estes ot wally wid wel certan 4 
cid toro. need protective ‘ 
Dose rate wa yn te be ot mnaportanee r the tota ! 
| t af 
chennes eld per wnt onsequent close 
rite aod for pret at nd color n ' 
Acknowledgments 
t 
‘ ! 
41 


Application of Low-Cost, High-Capacity Classification to Thick- 
ening and Separation of Solids in the Food Industry* 


DONALD 


Department of Chemical ngmecring 


DAHLSTROM 


Northwestern University, levanston, [llinois 


(Manuscript received June 6, 1952) 


Theory, design, and operation of the liquid cyclone 
are discussed with reference to the major considera 
tions in applying classification to the food industry to 
obtain thickening and elimination of solids from liquid 
suspension on the segregation of solids differing in 
specific gravity. Industrial operating examples are de- 
scribed to show the practical potential of the cyclone. 
Two cyclone modifications —the open-top and the 
liquid-liquid cyclone——-are discussed and future appli 
cations indicated 


Undoubtedly classification has been practiced for 
everal centuries in order to obtain maximum purity and 
ecovery of valuable raw solid material. Probably the 
inst miners of precious metals utihzed unknowingly the 
concepts of classification to gain the suthciently puritied 
treasures they sought. levidence of the large miportanee 

this science today can be found by a brief observa 
tion of the mineral and coal industries where classifica 
thon ire aomajor not domimant tactor im 
practically all beneficiation methods prior to smelting 
and retininy \Ithoneh classification has not gained the 
amie im the food madustry, at probably plays 
a prominent role in the theory of operation of some of 
the various raw cle method 

Within the past 5) vear high-capacity, low-cost 

centrifugal classification has experienced a remarkable 
growth in the mining industries. Because of its special 
attributes and changing technology, it would also appear 
te have many applications in the food and agricultural 
tielel leo better understand its utilitv. however, a brief 


review of classification theory is necessary 


CLASSIFICATION THEORY 


Phe terminal or maxinum settling velocity of a solid party k 


frietional forees) ts a baste concept of classification. Considerme 

nly inn predheted the equation 

tip p).D 
bor particles coarser that meh and specitie gravity dit 
ferences between solids and suspet n wreater than O11, terminal 
velocitn ire ufhiciently larve to permit ceonomic classification 
the ree of wravity \ valu decrease below. these 
the velocity diminishes rapidly making such classification 
mereasmimely ditheult amd oxpersive livestization of equation 
il would that for these irtich can only in 
creased byw either a dec thud ity or an merease u 
the drivin aceeleratoon. Naturally tl former chore is quite 
tl lids must be processed in a liquid vehicle result 
enlarwinge acceleration toree 
cation or separation rate 


The acceleration, g, can be significantly advanced by use of a 
centrifugal foree field wherem the fluid is given a curvelinear 


motion. Thus, for this case 
y 3 


t 
\cceleration (2) 


Mechanical centrifuges can now be purchased which will genet 
ate as much as 25,000 times the acceleration of standard gravity 
while liquid cyclones are estimated to produce up to 10,000 times 
the acceleration of gravity. Obviously, settling velocities arc 
viven a tremendous increase, which greatly influences the econo 
mies of processing fine particles in a liquid suspension 
Classification possesses 2 fields of application. Thickening or 
recovery of the maximum amount of solids present in a suspet 
sion can be achieved by subjecting the particle to a sufficiently 
mall counter fluid velocity permitting concentration im a dense 
underflow. Equation (1) or modifications thereof can be used 
to predict this separation rate. Classification can also be em 
ployed to separate solids of different specific gravities by 
utilizing liquid or suspension specific gravities and fluid veloci 
ties so that one solid will “float” or be taken off as an overtlow 
product while the heavier “sinks” as an undertlow product. A 
second basi eXpression ts therefore needed to predict the pat 
ticle size range (classification ratio) that can be separated by 
this method. If the size of the largest light particle is such that 
its settling velocity is equal to the smallest heavy particle, ar 
upward velocity (radial velocity in the case of simplified cen 
trilugal force pattern) of this same value would theoretically 
concentrate all light particles in the overflow and all heavy par 
ticles in the underflow. Mathematically this could be stated 


pon pr Dr 4( psi 


(3) 
solving 
D, (Pon p)in 
Classification Ratio (4) 
(p p)ivn 


For turbulent flow and particles oft approximately the same 
shape factor or sphericity, fo values are quite similar and ter 
this important case 


D, Par p 
(5) 
1), psi p 
lf laminar flow exists, it can be proved that 
1), (psn p) 
Da (par p? 


Naturally it is desirable to have a large classification raty 
in order to process a wide size range m one unit As seen from 
equations (£) and (6), the suspension density is extremely im 
portant in this regard, as the classification ratio approaches 
infinity as p approaches ps: The rath remains at intimity a 
p is greater than psi and less than p 

It should be emphasized that while the classification ratio 
indicates the maximum size range that can be treated by classi 
fication alone, it does not imply that the separation will oceur 
in a particular classifier. Equation (1) must also be satistied 
and sufficient retention tome must be meorporated m the classi 
fication chamber with the settling velocities in effect to permit 


the theoretical maximum separation Thus, here again the clos 
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plane normal to the centerline between overflow and undertl 


The remarkable symumetr high centrifugal force, and 
optimum location of eritical radius contmbute towards a sharp 
cClassiheation at a tine particle size 
BASIC DESIGN AND OPERATING EQUATIONS 
AND CORRELATIONS 

andl correlation ire necessary to predict cyclone 
energy requirement design tactor of classification 
amd eparation betwee ohds of ditteres peer 
wravity Armed with this data, it is px ible to completely desig 
aid specity a evelone pros for ar uitable appleatiun \l 
theouvh the literature contan i larve amount of this mecessary 


miormation, the mest basic matertal wall be briethy considered tor 
a better understanding of cyclone appleation 

pacity or energy requirement i evelome cul 
predicted by the 


Phe proportionality constant, Koos primary a tunetion of per 


cont of feed volume reporting te the undertlow, evelone included 
ile, percent oft velone radius covered by feed and overtlow 
feed solids concentration Values of Ko will b 
tour! om the literature gwenerally le between the relatively 
narrow range «of te 6 Qivertlow diameter will usually be 
from 100 to 1506% of the mmlet diameter, while the 2 nozzles wall 
consume from 40 to 70° of the eyelone radi \s 40 feet ot 
fluid pressure drop will give almost maximum separation eth 


cieney for any evelone, it can be easily proved that cyclone 


capacity will be a minimum of 200 of eross sectional 


irea tor these value This is by tar the lighest capacity tactor 
or any Classitier 

\ second baste expr ron bas heen developed te determin 
the extent on tiene of classitteatoon which can be achieved u 
cvelone wt turin ‘ method ot determine eritreal 
evelone dimenstert Phe equation is ot particular im 
portance in appheations te solid elimmation of thickening whet 
recovery of wh down to a certam size must 
he obtamed trom i teed wry hie equation the 
particle size expressed as equivalent diameter (diameter ot 
phere of same specitic gravity and settling velocity) that wall 


report in equal weight percents to both overtlow and undertlow 


trean 
1.73 
particle size, (11 
(fs p p 
Phe proportions alitv. constant, 1 mwa t of miner 
design tactor primarily included angle and pereent of evelone 
radius consumed by overtlow and milet nozzles kor a 15 
included angle evelone the constant value is equal to &1 \s 
particles finer than the 50°) pomt wall report primarily to the 


overtlow, and those coarser will report almost 100 the 
underflow. the value represents an limit tor recovery 


or thickenme 


It should be pomted ut that greater deviations trom. pre 
dicted results are expertenced m this phase than with enerey 
requirement capaciti betwee float” andl 
sink” materials, This ts due primarily to the larger number ot 
itluencing operation variable wh as particle shape size dis 
tribution, and feed solid concentration. Other operating results 


from the mining madustry wall be tound m the literature 


Howeve duc t the « plexity miteracthn ot ert 

variable t advantages 1 present the expect 

re ery graphical rn bigures 2A, 21] 2¢ 
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Figure 2A. Percent float solids to overflow vs. solid-lquid 
specific gravity difference with parameters of particle size and 
percent slurry to the underflow. 
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1 All data wer btained on rical partich Howeve 
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Various party izes present, and calculating t phere diat 

1 the in ettling velocity This can be de easi 
inv laboratory and is viele chabl ‘ mpat 
sit actua dustrial data nherica 
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it the outer i the mmer spiral and then decreax« eparation ; olids of ditferent pecit vravit at 
i? 2 ilmost a straighthnoe manner to a zero value at the centerline tamed in the evelone by use of an intermediate specific gravit 
\s centrifugal tore proportional to the force wall Hl “thoat” the lighter material and al t 
= rapt is the Huid particle migrates t ards the inner eavier particles te sini feeding the re Itant Suspension 
piral Phe outer ner spiral ts approximate] a cyclone, the separation rate is greatly accelerated. The “tloat 
sf equal to the overtle rac h permuts the maximum cet old re recovered m the overtlow and the mk om the under 
a tritugal torce at the 1 tunportant pomt Sink” particles must How. Good separation has been obtained on particle is Tithe a 
travel wl ‘ he diccl irged to ote. n differing m specitic gravity hy litth OO] 
vrong port (the owverth ver float” and “sink” lids the appropriat 
The tinal sigmiteant iter corning evyelone flow pattern 1 trean (ar thus mdividual product purity was found to | E 
oN its uniformity Phe tanwential ar radial velocity Component primarily a funetion of feed volun plit to the evyelone u t 
are practically constant tor a rad ithin the t atv the ‘ ravi i ch 
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Figure 2B. Percent float solids to overflow vs. solid-liquid 
specific gravity difference with parameters of particle size and 
percent slurry to the under flow 
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Figure 2C. Percent float solids to overflow vs. solid-liquid Figure 3. Percent sink solids to underflow vs. solid-liquid 
specicfic gravity difference with parameters of particle size and specific gravity difference with parameters of percent slurry to 
percent slurry to the underflow the underflow. 
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Figure 4. Multiple cyclone arrangement for stage solid separation. 


t many appheations must 
naturally be tested under pilot plant or single stage tests to 
predhet actual operating result sure Phe preci 
thon methods however, will. definitely indicate the 
potentiality of any appleation, and decrease the amount of test 
mg that must be done. Furthermore, due to the low cost of the 
equipment and its high capacity, test expense will be nominal 
wid the units may be utilized in the tull-seale operation 


APPLICATIONS TO THE FOOD INDUSTRY 


\ithough the installations of liquid evclones have been 
numerous and varied in other fields, applications to the 
fool industry are still in the experimental stage. Thus, 
it will be necessary to indicate results on similar types 
of materials and vartous methods of use to date in order 
to display its process possibilities. These examples can 
he divided into the two categories of classification of 
“sink” solids down to a bottom particle size and separa 
tion of solids of different specific gravity 

Classification. l’robably the major use of liquid 
evelones has been the thickening and recovery of “sink” 
solids from: water suspensions. Undoubtedly, this has 
resulted in the reeovery of hundreds of thousands of 
tons of coal and ore that formerly were discarded be 
cause of uneconomical process costs (2, 3). Ino such 
applications the cvelone will process 150 to 400 gallons 
per minute of slurry and up to 20 tons of solids per hour 
per square foot of cross section, use a feed pressure 
range of 3 to 50 pounds per square inch and cvelone 
diameters of 3 to 36 inches lable 1 indicates repre 
sentative results on a Y-inch diameter, 20° included 
angle cvelone with varying specific gravity solids, feed 
pressures, and feed solid concentrations. In all cases, a 
maximum recovery of “sink” solids in the evelone unde 


flow at a low dilution was required 


TABLE 1 
Typical results—nine-inch cyclone 
Elimination from suspension—industrial solids 
Coal Coa 


It will be observed in Table 1 that all plus 100-mesh 
material could be concentrated in the evclone underflow 
for the solid specific gravity range of 1.45 to 2.73 
Furthermore, recovery of the 100 * 200 mesh fraction 
ranged from &8.3 to 100 even though feed pressures 
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Industrial cyclone flow-sheet 


Two-stage 


pLYINé CLASSIFICATION ro THI EN ( 
i> is 3 ds pel inch Were empl ved TABLE 
Capacities per 4 ure ot of eross cection fal] within Industrial application of cyclones 
ina ove yin ted above Classification at specified particle size 
net 1 merely consists of a con (Classification point approximately 30 microns) 
Washing 0o! chemical sand 
enti centriug lurry pump Feeding the cyclone, 
and bot! erflow and underflow streams dischargimg 
atmospheric pr simple preces® can also 
he em] ed throug rrect evclone design to efficiently 
the ext t t wl ich ¢ clom design has heen developed 
is well as the application { tine particle size elimination 
from coarser hid recent industrial flow sheet 
pictured 11 Figure 5 In this instance, 4 fine clay ma Oo 
terial had t he remove d trom chemical cand to mamta 
i hig! product purity installation was complicat ( Wi \ 
however, by a Vers high feed colids concentration (450% 
solids). hig! flow rates, lon pressure heads. and 
na proc it an practi | 
ree ery ol plus 200-1116 solids itisl\ these 1 ‘ \ 
quirement two 36 diametet eyclones are employed 
try remove the bulk thr in the first stags at a low M R 
eed pressure of 3 per square incl Phe 
flow on the first stags discharges to pump sump 
here It fed to twe inch evelones at recovel with a {inal 
quar neh pressur to recove;l the remains sand cl content In tl plication recove4ntes well 
Phe lowe feed dilution the fecondary and then exceeded previods erience, Clay ntent was appros! 
particular design pernuts 4 lower classification natel the former Vall vatel requirements 
ro obtain suffierent Ter wal of clays from th first stage ere cut by 4! Labor pel onnel reduced by 50% 
underflow pr duct, iresh water ls added tangentially t indicator 4 nical advantages ol 
these cvelon in the cont section. lay-bearing wate lone classificatiol pare it] wentional grav 
in this region ts replaced clear water reasing clay tational methods. the nilar im tallation where 
elimmnat! t Without this step clay elimina crent pump pre re iilable have obtained furthes 
tion A only be 82.6% proc simplicity by direct connecting the first stage 
( results witl this process alm erflow to the secom tage feed 
> ancl indicate the ext emely hig! olids and slurry rate Results on material silat in nature to that en 
proc ed 1) eacl it the k feed pre minterea 1 the dow | {1 cal al eited 
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ne has been utilized in the production of paper 
te separate small pieces of bark and grit from pulp 
pensions to obtain the required tiber purity. Very 


larye flow rates must be handled with a surprising ce 


yree of retuse elimunation Dise-lke particles are im 
volved Calisiny dh ad factors, and tiber 
recover higl Lhe first appheation to 


the paper imedustry is recorded im | S. Patent No 
2 377 524 j WV the ti t evclones were 


relatively small in diameter and capacity, recent tests on 


larvyer 5S-inch units at feed rates of 55 with 20 
pounds per square inch pressure drop have given good 
result | inves chameter evelones and feed rates are 


now bemye tested with the hope of obtamimg further 
proce ind lowered mitial and operating costs 


atan acceptable cla theation ethierency 


In these appleations, the paper fiber is not coneen 
centrated by the centrifugal force tield while the bark 
and grit act as “sin tiaterial of efficrent 


classification appears to oeeur between 100) and 200 
mesh (148 to 75 microns) with the “sink” solids rang 
Wig eravity pust hehtly heavier than 
water to 27. It is apparent that material of similar 
peciic gravity and particle shape will be encountered 
in the food industry taplyving the probable appleation 
of the evelone 
Pests have been conducted at Northwestern Univer 
itv on ground vegetable pulp in an attempt to separate 
it from extreme fines ina water suspension. Q-ineh 
clhameter cvelone wa cmiploved at a teed pressure ol Is 
pounds per square inch, \ feed rate of 155 g.pan. re 
ulted, and the overtlow was sereened at 100) mesh 
Only a verv small amount of plus 100 mesh “sink” 
material was found in this stream: and at was estimated 
that 10067 recovery of “sink™ solids oecurred down te 
SO mesh (175 mnerons) in the evelone underflow. bua 
thermore, the vegetable pulp was delivered a 
thickened product a small volun percent 
the original feed \n additional advantage of the evlone 
in this adoption was the markedly reduced etfect: ot 
viscosity. The feed slurry was appreciably more viscous 
than the water veluicle due to the nature of the extreme 
fines. As high shearing torces are present in the evelone, 
particles are considerably treer to migrate to the correct 
tream, and flocculation can be entirely destroved 
rom the results discussed above, it seems reasonable 
to surmise that thickening and recovery trom. suspen 
ions oof solids found am the food imadustry can be 
achieved with hquid evelones at economme How rates and 
feed pressures. Bottom size of classification should be 
at least OO to LOO mesh. Typieal installations may im 
volve elimination of solids from: process waters, pre 
liminary thickening of material prior to tinal mechanical 
dewatering, performance of a sizing operation to sepa 
rate fine solids from: coarser products, and elimination 
refuse particles from: suspensions. more con 
crete example is the research now bemy conducted 
te separate corn starch from: gluten after milling 
Se~«ration between solids of different specific 
gravity. There are pre bably a number oft applieations 
of the liquid evelone to the separation of solids im thre 


food industry due to naturally occurring specific gravity 
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differences in) organic materials Furthermore, as 
pointed out earlier, solid specific gravities he tairly close 
to 1.0. Thus, water with or without small amounts of 
weighing agents can be used to achieve a “float-sink”’ 
separation I hie application of evelones to the separa 
tion of corn germ from hulls and tiber is now being 
tested. Other potential examples are the elimination 


of imperfect food solids (such as immature or dried 


from the acceptable product; the separation ot 


different rvstallized solids: the classification of seeds 


peas 


according to specific gravity to eliminate weeds and 
obtain greater vie lls: the separation of fine chatts trom 
seeds or fibers. Fortunately, there are sufficient indus 
trial installations on materials similar to those found i 
the food industry to aid in evaluating the process 

Phe liquid cyclone has been used to separate a high 
value pharmaceutical material from certain seeds 
Particle sizes range from approximately 4 to '4 inch 
for both “float” and “sink” solids. The pharmaceutical 
material, which is actually an impurity in the seed, 
exhibits maximum specific gravity of 1.17 although a 
small percentage possesses values as low as 1.0. ©on the 
other hand, the seeds are 85% heavier than 1.30 and 
only undeveloped seeds are lighter than 1.17. Because 
of the relatively large particle sizes and appreciable 
specie gravity difference between the 2 categories 
solids, a one-stage separation process was utilized. .\ 
Yinch diameter cvelone was emploved, and correct 
liqurd specie gravity was obtained by blending carbon 
tetrachloride and benzene. operating results are given 
in lable 3 

TABLE 3 
Cyclone operating results 
Separation of pharmaceutical solids from seeds 
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lractically a complete separation of “float” and “sini 
material is obtained as indicated by the analysis. ot 
undertlow and overtlow streams Phe pharmaceutical 


material is recovered in the overflow at a 97 ‘ 
purity by weight, the remainder bemg imature seeds 
Whose specific gravity ts less than 1.20. \ solid rate ot 
3000 pounds per hour was in effect at the time the data 
were taken. Rates as high as 4 tons per hour have been 
used, however, without loss in recovery or purity 

Phe installation was particularly noteworthy, as it 
represented the first: successtul continuous process to 
achieve separation between the two materials. For 
merly, costly hand methods were used to obtain a 
product of less purity with significant pharmaceutical 
losses. Furthermore, imtial and operating costs are 
low, the process 1s simple, and a salable puritied seed 


product is obtained 
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\ second industri nstallation illustrates the The madustt 1st tren ¢ larger evelones 
cation of cyclone stage separatior he raw material luplicates the ti Product purities 
mescte af ground eed material a \ ilualble run vith re Phe evelone 
refise he important physical method thr t completely con 
property the tw | are listed below proce 1 Formerly, batch 
ethod itih 1 ! cre tw achieve 
2% with valuable solid 
Lat tM 
Ret t | ot 4° \dait peration necessitated 
‘ \\ thorough exhaust t racer t eliminate 
ganic Vapor thr il \S a conse 
j ( 1) N 
t quence, exceed \ rve qQuantitt vola 
tile organic liquids were lost to the atime phere With 
the evelone installation, tiltes nd driers are completely 
closed wit condenst refrigeration system 
(dbser tion of the 1) e data indicate formidable to recover the avine will 
separatiot problem Particle sizes are tine with apprect nore than oay for the inatallatia: n the Grat vent 
thle amounts below 100 mest the sl ipe factors are san tly the entire proce to tically controlled 
er poor ind ( OTAavits ditterenes betwee 
solids a small as O.035 are present \dded to thi \ second pilot 4 . decd t heen completed on 
product puriti of 99.2% are demanded with the separation resi used mone 
recovertes of at least 99% hed ion exel rece ary betore 
Calculatior vere made from tl Inve igures 2 eveneration of the re plished. hysteal 
ind whiel nelicated twe tave ol separatior Vere | the t test dieated below 
necessary to meet the requirements on purit ore 
Covel \ two-stage evclone pilot plant employing onl 
one pump inular t }owas con tructed vitl 
S-inch feed unit, a 4-1 inl refining clone, and 
3-inch “float” refining evelone. Optimum liquid: sp K 
ri t val deters ned to 1.235 to | \ 
of 1.238 tysecl the pal t plant test thre While the part ime Hately equal to 
results of which will be found in Table 4. Ineluded i those in the pre proble the separation of tine 
the table tor comparison are the calculated results based chatt from seed kerne ty difference le 
on the methods previous ented twee olid thie proper epregation 
Observation of Table 4 indicates good agreement even more ditt It 1 rant 
between cal ited and actual values Undoubtedly the \ 50-50 mixture | eight of the two resins was used 
chi re on for deviation iw thre uniption at thre the test vith t t ( ind 
equi ilent pherical diameter for eacl old Pecause liquid 21 10 “sand product 
thy ‘ nee tii ] zero. thi method | Vere pectivels while 
be too precise lowever,. a rigeorou inalvtical recove Cie trie priate fream 
treatment would require individual examination of eact vere 97% and 99.7%, respectively. Calculated result 
<ize traction Corresp nded ( it ict operating data 
TABLE 4 
Industrial cyclone stage separation 
Pilot plant data 
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hrom the above three examples, it is evident that 


oduct purities and recoveries of 97 to 1006) can be 


btamed on solids differing as little in specific gravity 


as O.O2 and as tine as 100 mesh in a maximum of 2 


eyclone stages. If higher purities and recoveries are 
demanded or more adverse solid physical properties are 
encountered, further stages can be added to meet speci 
hheations 

Special cyclone modifications. | wo modifications of 
the evelone are worthy of mention as they indicate fur 
ther applications of this economical centrifugal force 
equipment. Both are presently the experimental 
stage which will limit their presentation to brief dis 
CUSSTONS 

The vexing problem of the separation of rat feces 
from corm was suggested as a possible application of the 
Both solids 


size prohibiting screening as a segregation method, The 


hid evelone are approximately the same 
rat feces as well as the corn are heavier than water, but 
there ts sufficient natural oils and porosity present in the 
majority of dried feces to resist wetting and allow. the 
inclusion of air. Thus, most of the pellets will float on 
water. Llowever, even the centrifugal force field of the 
liquid eyelone at low operating pressure is sufficient to 
expel the air trom the feces and thoroughly wet each 
jue let. The feces then act as a “sink” party le and report 
to the undertlow with the corn 

lo elimimate the above result, a 30-inch test evelone 
Was constructed without a cover plate on the evlindrical 


Water 


was pumped to the feed nozzle through a venturi to 


section to allow lower centrifugal force tields 


permit the entrance of the dnmed corn and rat feces at 
this pomt. A normal cevelone underflow was utilized 
While the overtlow consisted of a peripheral weir dis 
charge at the top of the evlindrical section. Four ad 
vantages were derived from this construction 
Feed pressures were maintained at about 1 pound 

per square inch to obtain power economies 

2. Rat feces (primarily “float” particles) could mi 
yrate vertically and eseape the higher centrifugal force 
field near the centerline 

3. Retention time of the corn in the water was very 
mall allowing only a negligible increase ino moisture 
content of the kernels 

+. Because of the evelone flow pattern, it would be 
practically topossible for a corn particle to circulate 
within the evelone for any length of time preventing the 
possibility of bacterial action 

Pests to date have utilized flow rates as high as 116 
gpm, and it ts estimated that the value can be doubled 
after further enlargements on the underflow diameter 
are made. Solid concentrations as high as 154 (4.3 
tons per hour at 116 gpa.) did not harm the separa 
tion, | ighits pereent ol the rat feces were recovered in 
the overtlow with no loss of good corn. Only stunted 
and imperfect corn kernels reported to the overflow 
stream. The feces lost to the underflow averaged at least 
“sink” and were primarily pellets that did not 
onginally “float.” Retention treme of the corn in the 
evelone was found to be less than 10 seconds 

\nother research investigation ts directed towards 
the use of the evelone to separate immiscible liquids 


The first phase of the study has now been completed, 
and it has been proved that segregation is possible. In 
the initial work a 3-inch cyclone was employed for all 
tests with a liquid-liquid specific gravity difference of 
O11. Feed pressures ranged up to a maximum of 20 
pounds per square inch gage, and observations were 
made on the influence of feed composition and feed 
volume split to the underflow upon separation. Figure 6 
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Figure 6. Experimental liquid-liquid cyclone separation. 
Overflow and underfiow composition vs. feed composition. 
Cyclone diameter—3 inches 
Volume split to underflow—30‘. 
Cyclone pressure drop—20 p.s.i.g. 


is exhibited to indicate typical results obtained this 
mitial work. Overtlow and underflow stream composi 
tions are plotted as a funetion of feed composition, all 
expressed as volume fraction of heavy phase. If no con 
centration of phases occurred, the 45° line included in 
ligure 6 would apply to both underflow and overflow 
streams. It is immediately apparent that) significant 
segregation was obtained as the underflow was de 
eidedly richer in the heavy phase than the overflow 
Certain conclusions were reached at the finish of the 
first phase of this work 

1. Complete separation of liquids is mot possible in 
one cyclone. Llowever, stage separation can be used to 
obtain any desired product purity. Furthermore, inter 
mediate pumps between stages are not necessary 

2. Imtial data indicated that the optimum pressure 
drop per cyclone will again be about 40 feet of fluid as 
further mereases will vield only slight increases in sepa 
ration. It will probably be more economical to use the 
excess pressure by adding more stages with their 
higher separating power 
3. Optimum feed volume splits to the underflow will 
he a funetion primarily of feed composition 

+. energy requirements and capacity for the liquid 
liquid evelone will be very similar to those of the 
liquid-solid cyclone at the same operating and design 


parameters 
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APPLYING CLASSIFICATION TO THICKENING, SEPARA 


5. Some unstable emulsification may tend to tak 
place in the cvelone. Separation ts not effected unless 
the emulsion becomes relatively stable Undoubtedly, 


emulsification will be one of the major problems in most 


Phe chief aim of this work is to apply cvelone sepa 
ration to liquid-liquid extraction. During the course of 
the investigation it was observed that a complete 
equilibrium contact stage in liquid-liquid extraction can 
be obtained by the intimate mixing given the two phases 
in a centrifugal pump. This, naturally, simplifies the 
flow sheet, as the pumy used for a dual purpose. The 
predicted process ts iustrated in Figure 7 

Phe main advantages of cyclone liquid-liquid extrac 
tion and separation are 

1. Very high capacity compared with the packed 
towers or mixing and separating tanks used today 


Inventory of liquid phases will be only a small 


2 
fraction of present industrial methods 

3. Floor space and head room should be materially 
decreased 

Further work is now in progress utilizing larger 
evelones with the purpose of thoroughly investigating 
all variables. It is anticipated that better separation wal 
be obtained with the new units, as certain modifications 
have been Finally, with the completion of this 
work a complete liquid-liquid extraction pilot plant wall 
be constructed to test the economic feasibilitw of the 
proces 

SUMMARY 

Phe potential importance of classification the feed 
industry to obtain thickening and elimination of solid 
from liquid suspension or the segregation of solids ot 
differing specific gravity has been discussed and empha 
sized. Several reasons to support this contention wer 


mentioned, the major ones beimy 
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Figure 7. Proposed flow-shift. Cyclone liquid-liquid extraction 
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Correct clas cation a lugh etherency ol 
separation 


3. Natural or svnthet tnaterials generally 


exlibit at least s1 ditterence pecihh gravity he 
tween the various solids tound in mixture Separations 
based on. speciti ¢ products of excep 


t il purity ity plies 

$ Many of the iterials encountered in the food 
industry possess specific gravity closely approximating 
those of water hus, this economical fluid) with ot 


without weighing agents can be used as the carrying 
vel 14 le 

| iquid evelones | ive ¢ shibited an exceptional growth 
vithin the first tive vears of their industrial use in this 


country The reasons for the phenomenal rise of this 


1. Thev vield the finest classification pomt of any 
issifier with the exception ot the consider 
ibly more expensive centrituge 

2. Thev posse by far the Iighest capacity of any 
classifier, ranging up to 400 g.pam. per square toot of 
cross section 


a Initial investment ind maimtenance costs are th 


lowest of any classifier With the ce velopment of low 


pore ure cyclone power ts can be comparable tor 
than gravitationa | hie? 

Floor space and head room 

5. Process simplicity is mereased 


() Inventories of niaterial Are decreased 


7 The classified solids are delivered in i concentrated 


uspension 


| thre whe redasol thre evclome hould be 
special use to the food industry 

cle ind operation ol the evelomne 
ha been diseu ed wit respect to major con iderations 
| quatior have been pre ented predict cle dimen 
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energy requirement and classification pomt ot 
evelome Basic graphs are included to the De Tor Centrifugaalkracht M 
ticles in appropriate cyclone streams. Thickening and t ” 
olid elimination of particles as small as 100 microns : 
have been achieved im other tields although 100 toe 200 lust ectors em., 32 4 
l \ ” t f ] John W 
mesh wall probably he more realistic for the food medus Cow 
try clue te lower eravitve Solids as tine as Were I met 
\ 
mesh and differing as little as a 0.02 in specific gravity 
have been economically separated at 95 to LOO: purity Nomenclature 
and recovery in industrial cyclones. ‘Vhis last result has 
been through the appleation of evelone ( Proportionalitv. constant (a) (el 
tage separation using only one teed pump tor all stages 1.73 
\ny degree of purification and recovery ts obtained by 
p. p 
employment of the necessary number of stages ; 
l’article diameter. teet 
Industrial operating iples of the above methods 
()vertlow diameter of eve lotie, miches 
have been presented to exlubit the cyclone’s practical EF Energy loss. feet of fluid \ 
potential Many of these installations have resulted in tp Friction factor for relative motion of solid) particle } 
economical continuous operation by replacing former ind fluid, dimenstonless 
(apa (gallons per 
expensive batch methods or manual labor. The actual 
Acceleration due to foree of vravity, ft./sec 
re ult favorably with thre estimated value based 
ons j \ eb) 
upon the caleulation methods imeluded in the pape Proportionality constant 
| > | Proportionality constant 
maliv, £ cvectone thre open top evclone Proportionality constant 
and the liquid-lquid evelone, were discussed to indi Ml Mass of fluid partick 
cate future appheations now being mvestigated Exponent in equation WK 
Radius of curvature, feet 
LITERATURE CITED V, Ferminal settling velocity of particle, teet/ sec 
winew, tex t / Bon tan Vi langential velocity feet 
j Par France (1 p Liquid or suspension density, pounds/ ft 
Panistmom, erating fact 1 capacit ' p Sohad density, pounds/ ft 
and t Moni Vet rs., \ 
classification pomt, microt 
! bhebruar Denotes lehtest specie gravity olid 


Applications of Glassine Paper in Food Packaging 


PAUL K. WOLPER 


Niegel Paper Corporation, Milford, New Jersey 


(Manuseript received October 19, 1952) 


Although glassine paper is historically one of the papers have proved versatile and readily susceptible to 
oldest food packaging materials, it can qualify in modification for widely different end uses at lowest cost 
many respects as a recent development in flexible food 
packaging materials by virtue of continuing study of 


Prior to considering the evaluation of glassine paper 


its manufacture and use lor various food packaging applications, a few notes on 
The history and manufacture of glassine are briefly the manufacture and the basic functional properties 
discussed. The basic properties of glassine are dis of glassine are in order 


cussed together with the manner in which these prop 
erties are improved to fit specific end use requirements 
through various converting operations and materials. 


GLASSINE MANUFACTURE 


Converted glassines are compared with other widely Glassine paper is made trom high grade sulphite or kraft 
used present-day materials, with specific reference to wood pulps and in a very general sense, its manufacture ts quite 
laboratory evaluation. Laboratory data covering the imilar to that of any tine paper. However, in the stock refiuns 
functional characteristics of these materials are pre stave, there as an essential ditference m the degree of retina 
sented. Specific examples of food packaging in con vhich glassine stock receives. By controlled slow refining, water 
verted types of glassine paper are cited to illustrate is combined with the pulp fibers at the same time that the usua 
some of the basic principles involved. mechanical attrition of the thhers is bemeg carried out. Whil 

the mechanism of this water-cellulose combination is not det 

( slassine piper an almost UIT position titely known, the effect produced im the paper is greaseproatne 
flexible food packaging, spanning as it does the period Paper so prepared is known as “greaseproof” im the paper 
covered by the transition from bulk to unit packaging ot industry. Greaseproot ts a “Ko (s-in-process” stage eee 
manutacture \s each reel of greaseproot is rewound at the end 
a continually expanding list of food produets. In recent of the paper machine, it is redampened with water and passe 
vears paper products have been supplemented by syn in a separate operation through a super-calender. This equip 


thetic films and metal tors llowever, glassine typ ment in effect is a calender stack of alternating steel and pape 
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GLASSINE CONVERSION 
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GLASSINE EVALUATION 
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Figure 1. Physical strength vs. weight 


Internal tearing resistance (/) is detined as the aver 
age force in grams required to tear a single sheet ot 
paper alter the tear has been started The Elmendort 
tear-testing instrument which is standard in the paper 
industry measures the work done im tearing a given 
number of sheets of paper and expresses this work as 
y. perem 

Fensile strength (5) may be detined as the force im 
pounds per inch width of paper which is required te 
break the paper under tension apphed at a gradually 
increasing rate. Results may also be expressed in kilo 
grams per 15 mm. width, This characteristic ts closely 
allied with bursting strength 

Greaseproofness (0). Alluded to in the preceding see 
om general terms, at this we detine 
yreaseprooiness from the laboratory standpoint as the 
number of seconds required for a standard C.P. turpen 
tine to penetrate a specimen of paper This interpre 
tation of greaseprooiness ts ol course an arbitrary one, 
but it serves as a cpu k, fairly reliable mill control 
determination 

Most glassines are manufactured against greaseproot 
specifications which may range trom a nominal 20 
second penetration time to a maximum of TS00 seconds 
The following greaseprool relationships are of interest 
both to the mill and also to the purchaser First, as 
greaseprooness ts increased, production is decreased 
and unit costs mount. Secondly, physical strength ts 
affected by changes in greaseprooiness, other conditions 
remaining constant. Tearing strength varies indirectly 
with greaseproofness and bursting strength varies dh 
rectly as shown in Figure 2. For this example, 25 Tb 
blea. glassines with moisture and with no plastierzer 
were selected 

Further, inereases im greaseprooiness are accom 


panied by an increase m apparent hardness or stiffness 
his condition is met by the addition of 


of the sheet 
humectants which tends to merease tearing resistance 
and to lower bursting strength 

It can be appreciated that the number of posstble 
types of glassine is considerable, Close cooperation he 
tween the glassine manufacturer and the consumer wall 
henetit both by enabling a selection of a sheet with opti 


mun properties for a party ular use 


ransparen Transparency may be express 
mathematically as a percentage value of the ratio ot 
parallel light transmussion te total light transmission, 
with both types of transmission being measured photo 
electrically. Parallel transmission is the ratio of the 
amount of light leaving a sheet of paper ina small range 
of angle from the perpendicular to the total amount of 
falling upon the sheet Potal transnussion is 
ratio of the amount of light passing through the sheet to 
the total amount of light falling upon the sheet 

While transparency is capable of exact detinition and 
measurement, it remains a concept which is loosely 
interpreted \lthough there are undoubtedly times 
when the ultimate in transparency is desired, most food 
packaging applications are satisfied by the level of 
transparency afforded by glassine when, for example, 
the product is in close contact with the wrapper Phere 
are a considerable number of large volume food items 
which do not need any transparency factor in their pack 
aging. To fill this need glassine is made im white or 
colored opaque grades which supply attractive printing 
backgrounds and protection against light 

Hleatseal and blocking resistance. Vhese are closely 
related characteristics of coated glassines since both are 
influenced by the same variables: time, pressure, tem 
perature and In general, as heatsealing 
strength is increased, blocking resistance decreases 

Blocking resistance is simply measured by subjecting 
a sheaf of test papers to fixed conditions. .\ convenient 
set of conditions for solvent coated papers is 1/.3 psa 
at 120° F. for 4 hours. When paraffin wax coatings are 
tested, it is necessary to drop the temperature to 1007 F 
In either case, the critical point of observation ts 


wo Tear 


BURSTING STRENGTH -- POINTS MULLEN 


100. #200 ° #«+3500 400 500 600 
TURPENTINE PENETRATION TIME ---- SECONDS 


Figure 2. Physical strength vs. greaseproofness 
whether the specimen blocks Syvinptomis of king 
include loss of surface gloss, actual marring of the film 
oreven a sealed state. Lf coated test papers do not block 
under these conditions, they will not block im roll or 
sheet form under normal conditions of storage or trans 
portation 

Phe evaluation of heatseals is dependent upon the 
type of coating. Wax heatseals can be measured readily 
by several ditferent methods since the actual foree im 
grams or pounds required to separate sealed specimens 
can be accurately measured. standard method of 
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protection are carried out by both 
the food manufacturer a he package material pro 
ducer. In many cases, both conduct dupheate concur 
rent tests 

Lhe te ‘ torayve testing ts 
imple in concept, but may at times hecome imvolved im 
practice In anv case, no matter what the problem, 
kage ol the party TAY pre duct are formed either 
manually or on automatic equipment, filled, sealed and 
tored under appropriate temperature and humidity con 


clitien \ithough certam pecial appheations, trozen 


4 2 2 
Day 


Figure 4. Long-term water vapor permeability 


food materials for example, require special conditions, 
the commonest conditror range from 80° to 100° 
and from SOC te RTI The moisture gain 
of the product ts ascertamed indirectly by weighing the 
package under the torave conditions directly by 
AC. or by other standard methods of motsture 
content determination on the produet The direct 
method is preferred by far, but there are times when 
the indirect method prove Hire practical Concur 
rently with the determination of moisture gain, the 
product will be examined for changes mm taste, odor o1 
appearance while the pac hage itselh wall be checked for 
grease spotting, mold growth, glue line separation, or, 
in Short. for anv undesirable sign of deterioration of the 
product cor kage 

Phe scope and practicability of this technique can per 
haps be illustrated with several studies of different 
products and package types 

first relates to cracker packaging. his study 
came about as a result of a large biscuit manufacturer's 
development of a new type of package — which made 
necessary a modification of package materials The 
standard one-pound carton wath printed overwrap and 


waxed glassine liner was to be compared for morsture 


protection against the new package which contained 
individually wrapped and sealed one-quarter pound 
units, In addition, the performance of cellophane for 


this applieation was to be checked Iwo other factors 
involved in the change-over had already been decided 
upon Phe new liner needed improved heatsealing 
properties and greater strength. These considerations 
were satisfactorily met by using a modified paraftin wax 
coating and by an increase in weight of the base paper 
For this test. then, sheet materials were prepared and 
checked in the laboratory for weight of wax film and for 
water vapor transmission values These data are pre 
sented in Table 2. Packages were prepared by hand 
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TABLE 2 
Cracker test data 
WVTR 


(yr 


using bakery fresh product and stored at 90 95° I 
and 8067-8567 Results of moisture content de 
terminations are given in Figure 5 

It will be seen that both the sheet material tests and 
the storage tests indicate that the product is better 
packaged in the new type unit, with waxed glassine as 
the log al material to be selected 

\ second example of a package test may be offered 
to indicate the possibilities of waxed glassine as a pro 
tective outer wrap. Figure 6 contains motsture content 
data obtained from a cereal product prac kaged in the 
standard printed carton, lined with waxed glassine 
This k has adequate protection characteristics for 
northern climates. Hlowever, for distribution the 


South during the summer season, an additional factor of 


NTENT 


® MOISTURE C 


MST CELLOPHANE, UNITS 
GLASSINE UNITS 
GLASSINE 14.68 UNIT 
MOPIFIED WAXED GLASSIME, 1 UNITS 


8 10 
TIME - DAYS 
Figure 5. Cracker carton overwrap study 


moisture protection was necessary. For this study, the 
regular carton was overwrapped with 300 > moisture 
proof, heatsealing Cellophane and compared with sim 
lar cartons overwrapped with waxed glassine, similar to 
that used as the liner. As the moisture content curves 
show, the waxed glassine again proved to have detinit 
advantages in this application 

\s a third example of a food package development, 
data on the packaging of dehydrated non-fat skim milk 
powder may be given. This food product has become 
a large volume item with a rapidly increasing retail 
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Figure 6. Cereal carton overwrap study 
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Dehydrated skim milk powder package test 
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Flavor of Peanuts and Peanut Products as Affected by Certain 
Insecticides Used in Growing Peanut Crops 
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Evidence is presented to show that the use of cer- 
tain insecticides in growing peanuts may cause off 
flavors in peanuts and peanut products, including un- 
roasted, oven-roasted unsalted and salted whole pea 
nuis, peanut butter, and peanut oil. Insecticides stud 
ied were technical benzene hexachloride, lindane, 
aldrin, dieldrin, and toxaphene’ Dosage and method 
of application varied with the insecticide. 

Serious damage to or loss of crops caused by insect 
infestation has made the use of insecticides an economic 
necessity In growing peanut Benzene hexachlorice 
(BIC) and lindane (the purified gamma isomer of 
BIC) are effective in the 
impart off-flavers or off-odors to some food crops 
Valatalility. studies 
pearut butter carried out in several laboratories and 
. Batten, and Boush (70) also 


show that these insecticides may adversely affect. the 


control of certain insects but 
on roasted peanuts, peanut oil, and 
reported by Poos, Dobbin 


flavor of peanuts. The report suggests that roasting 
may accentuate off-flavors and off-odors 

\lthough data are lacking on the effeet of dosage rate 
and method and time of applying the insecticide in 
yrowing peanuts, studies with other foods (3, 5, 7, &, 
1?) have indicated that these are pertinent factors in the 
effect of insecticide treatments on the flavor of foods 

Although there have been some studies of the effect 
on flavor of food crops from use of such other insecti 
cides as aldrin, dieldrin, and toxaphene, none have been 
reported for peanuts. Griffiths, Reitz, and Olsen (6) 
detected no off-flavers in the juice of Florida oranges 
from trees spraved with toxaphene; and Smith, Jones, 
and Rigney (77) reported that spraving peach trees 
with toxaphene did net affect the flavor of the fruit. Om 
the other hand, Gjould and associates (7) found that 
toxaphene imparted an off-flavor to some fruits and 
vegetables, which was noticeable in the canned products ; 
and Allen, Bondy, Bullock, and Hall (2) reported that 
foliage applications of toxaphene gave an undesirable 
taste to tobaceo 

The present studies to evaluate the flavor of peanuts 
produced with different insecticide treatments were cat 
ried out over a period of 3 vears on samples provided by 
the Bureau of Entomology and Plant Quarantine, 
United States Department of Agriculture Peanuts 
were tasted as whole peanuts or after processing into 
peanut butter. One series of tests was made on oils 
pressed from treated and untreated peanuts. Insecti 
cides used in growing the various samples were technical 
aldrin, dieldrin, and 


henzene hexachloride, lindane, 


toxaphene. Dosage rate and method of application 


varied with the insecticide 


MATERIALS AND METHODS 


were first made in 1949 on whole Virginia 
at the Virginia Agricultural Experiment 
ed soil and in soil to which insecticides were 


fertilizer according 


to regular field practice 
used in growing the peanuts were 1 
ind technical benzene hexachloride at a de 
und gamma tsomer per acre 
Each lot of peanuts was prepared in 3 ways: Unroasted 
over-roasted, and oven-roasted and salted Phree replications 
were made, Unroasted samples were tasted raw after skins 
removed. For roasting peanuts ovens were preheated to 
(190.5° C.). Samples from untreated soil were roasted for 
minutes, whereas those grown in treated soil required only 
minutes to become equally brown. Skins were removed from 
roasted nuts after the nuts had cooled slightly For salted 
peanuts, nuts prepared as roasted nuts were heated for 3 minutes 
in a small amount of hydrogenated vegetable fat in a fry par 
with constant tirring to imsure even heating Peanuts 
spread on absorbent paper to remove excess fat, then 1 
nuts was added 
d and unroasted samples were stored at 75° | 
(24 or a few days while the judging sessions were being 
held sample 


the different lots grown with or without insecticides, were 


prepared the same way, one from each of 


Samples were served in random order 
s custard cups to 6 exp rienced judges who rated the 


of off-flavor and general aceeptability, using 


trudged at each session 


each taector 
or more uniform samples than is possible wat! 
ubsequent palatability studies were made on 

peanut butter samples prepared in the pilot plant of the Bureau 
of Plant Industry, Soils, and Agricultural Engineering fron the 
experimental lots of peanuts to be tested 

Samples tested in 1950 were of the Virginia Jumbo variety 
In one series, comparative studies were made of samples grow! 
on fi in southeast Virginia in soil to which 1 pound ot 
lindane o pounds of aldrin per acre were applied with the 
fertilizer regular treld practice This experiment 
was replicated in 3 locations, and samples of peanut butter were 
made from each of the 3 replications 

Another group of samples was grown at the Virgima Agri 
cultural Exper nt Station in small plots to which insecticides 
were applied to the soil by hand at the rate of 4, pound lindane 
pounds of dieldrin, or 25 pounds toxaphene per acre; eacl 
treatment was replicated 5 times. Peanuts from the 5 replicates 
of each treatment were pooled to make on peanut butter 

Peanuts from small plots at the Virginia Agricultural 
Experiment Station where insecticides were applied with hand 
equipment to the foliage were also studied. Treatments used in 
these tests were 4 applications of 20% aldrin dust, 20¢ dieldrn 
dust. or 10° tox iphene cust treatment was replicated 
four plots and the samples from each treatment were 
to make a composite for processing into peanut butter 

Untreated cl 
studied and a special lot of peanut butter from nuts grown in ar 


hecks were provided tor all groups of samples 
untreated field was prepared for use as a known reference and 
coded control sampl 

Peanuts for the peanut butter were kept at 70° F. (21 ¢ 
r lower for a short time before they were shelled and processed 
The peanut butter was stored at 40° F. (44° C.) until shortly 


| 
Bureau 
4 lari lture, | 
A 
Valatability. te 
Runner peanuts 
\ 
x 
ol 
4 
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TABLE 1 


Mean palatability scores for unroasted, oven-roasted, and oven 
roasted-salted peanuts grown in untreated soil, in soil 
treated with technical benzene hexachloride, 
and in soil treated with lindane 


ted samples where 
id been used and 
were noted where 
ecticic Moderately 


samples from 


were prepared by 


icated that the 
using benzene 
over-all 


reatec 


oll were judged 
Phe mediocre quality of 

have been a conse 
amount ob mypury 
vere highly sigmift 


Peanut butter. lindane per acre 


| growing peanut 
ptability 


\ve rage score 


intl anut butter 
RESULTS AND DISCUSSION 


oil (Table 2) 

Peanuts. Samples tros ds treated with technical Mii ( made tl unple so unpleasant that 
xachl | ored lowes wives found it barel di in yeneral acceptability 
wcceptability it rate other 


(Table 1 


benzene he | 


hand, when 
minds to the acre, 
es of the peanut 
control sample 
uct from aldrin 
alky, but they 
rious detect 
mall plot hy 
treatment nel, onl aval were 
vere noticeable 
indicated that 
When lindane 
per acre OTN 
but disappomting 
neral acceptability, 
ceptability score 


from. 
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sal i 
: 
sina ina plat id been tramed ot 
mmercial tal imple rated 3 replicate 
samp! each | f peanut butter on 5-point scales for 
Aa noral ceptability Sample vere f 
Nay in eneral ae ta Tipe Mean palatability score 
randor minute interval ind 1 mor 
than four moles wer red at anv ‘ hot 
In another stu thie tality of peanut oil made trom Vit 
ginia Jumbo peanuts grown in 1950 in southeast Virginia in soil Unt - 
th as vithout treatment with various insecticides was evalu 
ite rating the +} vor ‘ potato con ked in the 
peanut ol This method of evaluation was selected becauss 
rving is a for peanut o1 the bland 
flavor notatose ; t mask oft-flaver that mav re 
sult from the imsectu treatment. The peanut oils tested were ni 
made from peanuts grow the ving insecticide 
1s soil treatments applied th the fertilizer: Technical benzene 
ot a d ‘ rate to give 1 pound gamma isomer 
t 
cre trom peanut now nl mtory wre 
\ ene Kat cautme cial i 
i] were ed ( ( ld-pt on peanut 
oil wert prepared byw tl Nut ar (Chocolate Company 
Suffolk. Virginia 
For french-trving, forma potatec at inidentitied 
riety were | ‘ | cook tests these were found to be trong off-favor were noted mI | 
hy] tat lah] t i ti te benzene hie chi riche 
the 1 st of ft ( iVallable t e time « ‘ il | | 
studi Phe potat ‘ d, peeled, and cut mt whit less prot need off-tlave 
| 
em | ca va emiploved a the mn 
nter tri tat nal potat mocderatel 
e cente »ot eat ane ! 
step met for french frying potat is standardized by roasting and salting ua 
lexander Schopmever re \nder va used wit 
lhe san 1s used 3 times it exachloride or lindane only. 
#4. 
iijusting the weight of the potatoes for cach frying to t eating quality. Peanuts trom ut 4, 
vorght ot the ol, Keeps prey to | t be fair to q 
Palatability ot 1 peanuts from untreated field : 
t t ] i quence ol msect brite re 
cor ‘ ile tt-tlay 
nd general ptabilit Phi mpl ¢ least one of whicl between treated and untreated | : 
va in untreates mi] vere erved WW dow rder at cant according to Lor fa : 
minute mterval coded white china plate Facl 
amp! consisted tat tri elected at random trot 
the lot cooked e of the oil 
Palatability scot tro re analyzed statist: is 
] ' t 
than paraileh trom) untreated Tet 
When scores for both of the above quality fa 
analvzed statistica difterences im the score 
ryle irony tre ited] incl wntre ited field Vere J 
tor roasted peat it l 
nonsignificant for unroasted nuts. [It pe 
‘ 
roasting emphasized the off-flavors im the 
that anv tla ors ittributalle te, msectr ile 
were masked b tile iracteristic Havor 
\lthough the seore i off-f 
il acceptalnht r peanut lined 
tended tit higher than those 
trom technical benzene exachloride-treated 
differences were not large enough to be. st 
significant. Judge ratin indicated that moderately were significantly lowe orth 
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TABLE 2 


Mean palatability scores for peanut butter made from peanuts 
grown without use of insecticides or using various insecticides 
applied by different methods 


M 


treated plots than for the amiples from untreated plots 
or trom those in which dieldrin or toxaphene had been 
used 

Peanut butter from peanuts grown in soil treated 
with 2 pounds dieldrin or with 25 pounds toxaphene 
per acre was, in eating quality, as good as or better than 
peanut butter from peanuts grown in untreated soil. In 
general acceptability the peanut butter from the sample 
grown using dieldrin was scored significantly highet 
than either that from the untreated cheek or the sample 
yrown Using toxapheng \lthough the mean score on 
absence of off-flaver of peanut butter from the sample 
grown in cheldrin-treated soil was slightly higher than 
that of the sample trom seal treated with toxaphiene, the 
difference was not significant. Some chalkiness was 
neted in the samples from peanuts grown both 
cheldrine and toxaphene-treated soil and in a few in 
stances a medicinal favor was noted in the latter. These 
off-flavors, whenever observed by the panel members, 
were reported as barely perceptible 

When 2% aldrin or dieldrin dust was used on the 
fohage in growing peanuts the flaver and general ac 
ceptalnlity scores of peanut butter made from the nuts 
indicated that these insecticide treatments had little 
Hoany effect on eating qualitv. Both of these samples 
had hivhes average scores than thr untreated chee k. but 
differences iff scores were not statistically significant 
Shyhtly strong off-flavers were found in the peanut but 
ter when 10 toxaphene dust was used on the foliage 
mn growing the peanuts; the judges rated this sample 
only fair to poor in flavor and in general acceptability 
Scores for the sample from) toxaphene-dusted plants 
were significantly lower for both palatability. factors 
than those for the untreated check on for the samples 
of aldrin- or dheldrin-dusted plants 

It is possible that the off-flavors in this sample may 
have been the result of improper curing caused by rainy 
weather, In later tests (unpublished) carried in 
LOST, no sigmifticant off-tlavors were observed one 


sample ol peanut butter peanuts grown on 


plants dusted with toxaphene. Detinite conclusions can 
not be derived from data on these samples. It is neces 
sary, however, in view of the relatively low palatability 
scores given the one toxaphene treated sample and the 
previeusly cited reports of off-flavors following toxa 
phene treatment of some other crops, to consider the 
possibility that toxaphene may, under some conditions, 
also impart undesirable flavor to peanuts 

Peanut oil. Whe oil from peanuts grown without use 
of insecticides and the commercial sample of oil both 
imparted a slight off-flavor to the potatoes on the first 
irying, less off-flavor on the second frying, and no oft 
favor on the third 
5.0 for 3 batches of potatoes fried consecutively in the 


The mean scores ranged from 3.9 to 


sample of oil from peanuts grown in untreated soil and 
from 4.2 to 4.8, for those fried in the commercial sam 


ple of oil ( Vable 3). This may indicate that constituents 


TABLE 3 


Mean palatability scores for California potatoes french-fried 
in peanut oil made from peanuts grown in untreated soil and 
in soil treated with lindane, technical benzene 
hexachloride, or aldrin 


originally present in the oils and responsible for off 
Havors were absorbed by the potatoes or volatilized dur 
ing the first frving. 

(on the other hand, second and third batches of 
potatoes tried in oil from peanuts grown using any of 
the msecticides had more off-flavor than those fried in 
the fresh oil 
peanuts grown using technical benzene hexachlorick 


~ 


The mean flaver scores, when oil from 


was used, ranged from 4.4 for the tirst frving to 3.3 for 
the third frying, from 4.8 to 4.0 when lindane was used. 
and from 4.5 to 4.0 when aldrin was the insecticide used 
Phe third batches of potatoes fried in the oils from 


peanuts grown in the treated soil had lower flavor scores 


than comparable samples fried in untreated oil, This 
may indicate that oils from peanuts from treated) soil 
were decomposing upon prolonged heating at a faster 
rate than oil from peanuts grown in untreated soil, o1 
that the decomposition products of oils from peanuts 
grown using the insecticides were stronger in flavor 
than those of untreated check samples. 
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4 
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sted ditterences heat stability ot the Oils 


tested supported by the observation that oi trom 
peanut yrown im untre ited soil and the commercial 
sample did not smoke as much during the 3 successiv 
nys thie ils the peanuts grown mn tre ited 
soil, .\ very must dor was also observed during heat 
ny the oil and frving ot tl potatoes when the o1 
used was that prepared trom peanuts grown Using 
tech il benzene he ichlorice odor wa still 
noticeable to the laboratory workers when the fried 
witaten vere distributed on plates for serving 
from peanuts grown In sé i] treated with aldrin smoked 
ind enmutted a shehth trong odor whet heated to a 
temperature of IN ) 

Potatoes fried in oil from peanuts grown using fin 
dane or aldrin had Jess off-flavor than comparable 
batches fried im oil trom peanuts grown using technical 
het hex ichk riche he latter had a miusty altel 
taste 

Neat weeptaln it for the first ind the 
hate potat ied ino ol trom int 
with the use ot clan ildri ere ible te 
those fried in the checl sample \eceptabilit core 
for the third batch of potatoes fried in the oils trom 


lindane r aldrin-treated plots ind tor ill batches 
pot tin tried in 1 1 wit vith the 1 
of technical benzene he chloride vere 3.0 or below 
indicating fair toe poor products These acceptabilit 
SCOT E 1 clude (jl the frenel Irv vit re pect 
color, moistness, tendernes in additiot 
to flavor. Mean scores for acceptabilit of potatoes fried 
in oil from peanuts grown in untreated soil and in the 
com ercial oil from 31 t 39 iting a tay 
to fairly good product 


ind 1 sted and peanuts grown oil in whicl 
techt cal benzene le cl ride at i dosage rate to give 


pound gamma tsomet per acre or om Writer 


pound per acre ipplied with the fertilizer were used a 
WISECTICICE Shehth tronger off flavors were noted 
ns miple vhere benzene hexachl riche Va used thar 
in those with lindane; however, in both cases the eati 

quality of the peanuts was seriously impaired 


Peanut butter made trom peanuts Mm sol To 


whicl lindane was ipplied at the rate of or 1 pour 
per acre had more ti-flavor and wa cored lower ot 
veneral acceptability than peanut butter made trom un 
treated checl ample When peanut WOT orow 
ising 4+ pounds aldrn 2 pounds dieldrin, o1 25 pound 
toxaphene per re oil treatments or 2) percent 
ddrin or cieldriu dl t con the foliage « inut plant 
nalatabilit ot peanut butter wa ible with tl 
made from peanuts grown without insecticide treatmer 
Flavor tests o1 peanut butter from peanuts grown wit 
ti ne dusted rh the plant Were 1K nelu 

Potatoes frencl ed in oil made mi peanuts grow 
1 tre ited with techn benzene ( 
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Value of Nitrogen for Stabilizing Reduced Ascorbic Acid in Milk* 
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RESULTS AND DISCUSSION 


A method for treating milk with nitrogen to con 
serve naturally occurring reduced ascorbic acid is de 
scribed. During the first two days of storage it was 
shown that nitrogen-treated samples of milk lost re 
duced ascorbic acid at only one-third the rate of con ples at the 5 assay periods are reported in Figure 1. At 
trol samples. the beginning of the experimental period, both the con 


\verage values obtained for the reduced ascorlic acid 


content of the 25 control and 25 experimental milk sam 


trol and experimental samples contained an average of 


( Milk, as drawn from the cow, is a good source of re 18.2 mg. of reduced ascorbic acid per liter, but the 
duced ascorlie acid, vitamin ©, but during processing, amount in the control samples decreased rapidly during 
wile storage, and distribution loses a sigmificant portion ot the first 2 days of storage, more than 60 of the imuitial 
& this essential nutrient. .\ccordingly, when milk is in amount of reduced ascorbic acid being lost. The rate of 
Aa vested by the ultimate consumer, it is rated as only a 
fair source of the antiscorbutic vitamin, Numerous in MG/U 
e vestigators have accumulated data indicating that heat, 
ts light, and air destroy the reduced ascorbic acid in milk 18 
fe Kon and Watson (7), Krauss (2), Diemair and Fre 
senius (3), Washburn and Krauss (4), Hand (3), 16 

Llolmes and (0) and others have pointed out that | 

milk rapidly loses its reduced ascorbic acid when ex ” ‘\ NITROGEN TREATED 


posed to sunshine or bright light. Their findings mdi 


MILK 


cate that fluid nulk should be stored in darkness at low 12 ; 
temperature Furthermore, experimental evidence re | 
veals that reduced ascorbic acid in milk is destroved by 1OF \ CONTROL MILK 


oxidation, Thus, any procedure for inhibiting oxidation 


should help to conserve the vitamin value of milk. This | 


study was undertaken to determine the value oft adding 


nitrogen to milk for preserving its reduced ascorbie acid 


content until the reaches the ultimate consumes 


EXPERIMENTAL 


The milk for thi tudy was obtained trom the University 
Dairy Department. Part was produced by the University herd | 


% of cow wid part was purchased from commercial dairies. The 

ie mulk trom the 2 source vas thoroughly mixed and pasteurized 24 48 72 96 

by the holding method at 143° (017° tor 30 minutes HOURS 

S an BO0-gallon stainless steel vat equipped with stambe teel Figure 1. Vaiue of adding nitrogen to milk to preserve its 

af paddles to keep the milk constantly agitated \fter the mulk reduced ascorbic acid content. 

* had been cooled and bottled in ple bottles were taken to the 

4 laboratory. The samples were collected on 25 Monday mornings 

" during the academic year. When the samples arrived at th loss of reduced ascorbic acid trom the control mualk sar 

Ate laboratory, the milk was transterred to a large contamer and pl s was detinitely less during the last half than during 

i thoroughly mixed. Then it was placed in 1000-ce. cylinders, and the first half of the storage period, and the tinal value 
Hitregen ga was led throug! 13mm. gla tube to the bettom was 5.0 my ol reduced ascorbt 1d pet liter AVCT 


‘ the ut est hited rate bubbles pe econd 
re daily loss of reduced ascorbic acid from the control 


ag 


us tor Ome-halt of the treated mulk and a 
a quantity of control milk were placed in commercial thot glas samples was 33.5, 2604, 8.8, and 2.05, respectively, oF 
e quart betth Both the expermental and the control samples a total of 71.38¢¢ loss for the four 24-hour periods during 
i of milk were assayed tor reduced ascorbic acid mimediately and which the control nulk was in storage. These values are 
subsequent the end of for wee ve 24-hour pertods, In 
ubsequently, at simular to those previously reported by Tlolmes (9) ina 
| bet ntal and tl rol ipl 
the meantime the expermmenta the camtro SaMmMpics were | | | | | | | 
tored im a household type refrigerator im darkness at ¢ comparison of the stabiitve of reduced ascorbic acv 
> 
* (50° F.). Since the quart bottles were only half filled, the milk in raw and pasteurized mulk; namely, 31.0, 23.0, 14.0, 

was stored under te those frequently existing and respectively, or a total of 77.0% loss of re 

in the average home. The amount of reduced ascorbic acid duced aseorine acid from pasteurized milk that) was 
’ the milk when tl amples were prepared and at the subsequerit 
held in storage under the same conditions for 96 hours 

assay periods was determined by the Sharp rapid method as 

Nitrogen-treated mnlk retamed its reduced asecorbi 


memlitied by Elolmes 
acid much better than the control milk during the tirst 2 


P 
Contribution No. &58 the Massachusett Avricultural davs of storage: only about 2067 was lost as compared 


with more than 006, tor the control milk. During the 


experiment Station 


‘ 
baal iinherst, Massachusetts 
4 
T 
t 
: 
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at 


Appront 


ASCE rhi a 1 tron thre nitrogen treated nuk Was mucl tel thre 1¢ t¢ yore | when 
more rapid, 1.e.. about 5067 of the imitial amount was lost \\ stored under I dition During the first 2 
during thre second }» ours of thie storage period da sof storage the nit en-treated nulk lost 
total loss of reduced orlne acid during the 96-hour reduced ascorbic acid at or one third the rate of thre 
torage yx dl wa 1 both the mtrovgen-treated ole nt of commercial 
ind control mul pile ne 70 nd 73% ail Vil Z i te! t 1 processed, 
tive 1] ever eady noted. the milk that wa treating moll t ven d conserve large 
treated th nitre etained its reduced ascorbic acid ! tot reduced Inc acid which oceurs naturally 


untreated 


amount of com 
it Is 


study 


alte1 


a means I \W 


occurring re 


herd 


milk were ob 


th 
tained from the Universit Dairy Department on 25 agi 29 / 
Monday Mornings during t icademne Sain t t t tation 
ples were assayed for reduced ascorbic acid when the 
arrived at the laboratory and at 4 subsequent 24-hour ne 
periods Betweer is per “ls. the samples were 13 


Flavor of Sweet Potatoes as Affected by Certain Agricultural 
Chemicals Used as Insecticides 


\DYS 


Flavor evaluation of sweet potatoes grown with toxa technical benzene lr loride were apphed mixed with 
phene, chlordane, DDT, and benzene hexachloride used the fertilize Dosace iried with the insecticide (Se 
as insecticides were made. After the sweet potatoes rr ' 

| e 1) \ chee ( rown without use of 


were baked, off-flavors were detected with some of the 
insecticides 


TABLE 1 


irabole 11 a number vegetable 


grown wit wricultural chemicals to control insect Mean palatability scores for sweet potatoes grown with 
and without 


insecticides 


made of the flavor nd ceceptabilit ol sweet potato 


{ 
STABILIZING REDUCED ASCORBIC ACID 
last half of the storage neriod. the rate of } of reduced ni ae 1 
itistactory t In an extensively used food 
Inder 1 nial 
er ce a large 
mercial Is sumed within 2 d ' 
treating muk with mtrogen could |, \, 
conserving a large amount of naturally 
120 
R. ¢ WwW. f ap Itural re 
stored aqdarkness at re Phe control sam 
ond mill i. 809 (19049 
GILPIN ELEANOR LL. GEISS] [AINER 
(Manuscript receive ptember 4, 19 
nsecticicle 
Write 
In the present study, evaluation was Dotalt 
from experimental plot n which several insecticides 
+] ‘ 
and methods of application were tested against. the h 
sweet potato weevil nd «of control veet potato 
vithout the use of insecti [hie tuclies, 
operative wit] the Bure iW ind lant 
Quarantine and the Louisiana \ericultural <periment eed. 
Statior were mace ot sweet potateor 
Louisiana during 1951 on experimental plots of knows 
history 
Four experiment ple were growl with toxa 
phene h] rdane ind techn il benzene hexa 
chloride as foliage treatments during the growing seasor . 
: lwo samples were grown in soil to which chlordane and . 


lhe raw potatoe which were of fair quality when 

eived at the Agricultural Research Center, Beltsville, 
Varviland, were sorted and the sound ones placed in one 
laver on travs and tored at 50° | (10 ©.) fora few 


davs during the course of the tests tor palatability 


PROCEDURE 


Three geet ( ample vere baked at 425 | 
(218.3 ©.) until sett ku vere removed from the potatoes 
ter baking. and the potatoes for each sample were put through 
ricer and mixed thors ly vere served warm ot 
coded white plates to 6 experienc 1 pode vho rated them on 

poimt seale no absence of off- flavor and on general accepta 
The highest il denoted samples having 
ne detectable off-flavor and very good general acceptability 
cores of 1 indicated oresence ot rv strong off-flavors and very 


poor general acceptability 
halanced incomplete 


Phe design of the experiment 
block : each experimental ymple and the check sample used as a 
coded control were teste cl 4 tone At each judging session 4 

ample ere presented at ite mterval were 
instructed to report any itter-tiuaste aed ter their mouth 
therouvhly with distilled water after tasting a ample The 
check ample vas used at ene ulving session as a labe led 


unple te exemplify itural- flavored weet potato 


alatabilitv. scores were analyzed statistically to aid im interpre 


tation of result 


Nlear core of off-flavor ter yeet potato 
ith, the use ene hexachloride a 
applied to the plant as a dust or t thy il with the fertilizer 


hower ?t ntl tor yeet potator trom al 


i 

untreated plot or ter cet potator vrown with toxaphene 
‘ relane DDT as Ihe sweet potatoes trom 
plants dusted with benzene he whloride had significantly 
lower seore €2.6) than that ot the grown im seal with 
ne hexachloride mixed with the fertilizer Cscore 3.6, Table 
1). Flavor scores tor the from plants on shich toxa 
pl e. chlordane w DDT had been used ind the sample grown 
it treated with chlordane could not be differentiated statisti 
cally tram the for the | ample ot from each other 

eet potatoes grow! vith the use of benzene 
| whloride emitted a musty oder vhen cut open alter baking 
ind several pudge letected shebtly strong te moderately strong 
musty off flavor vhen they tasted these 4 
off-flavor present om the veet potatoes from plants dusted 
vitl benzene hue i he eribed hy judges i> 
putrid, spoiled, or deeayed Vhis off-flavor was found in all 
replicates of thi 


Analvses for benzene hex ihloride content by the Scheehter 
Hornstein method were carried out by the Division of Inseetiordt 
of the weet potatoes grown 

| 


with the benzene hexachloride dust ind the benzene hexachloride 


oil treatment. No benzene hex ihloride was found m= sweet 


dusted plant In those from plants grown in seal 


itoes trom 
nalvsis of 4 individual pota 


treated with benzene hexac hloride, a 
ten howed benzene hexachloride content varying from 0.3 to 
1! 

Phe fact that the sample which was found to have the most 
off-flaver showed no benzene hexachloride on chemical analysts 


raises a question as to the nature of the off flavor. [t is possible 


that the off-flaver was due to derivatives of benzene hexa 


chloride. which were not determined by the method employed tor 


henzene hexachloride, or that it was the result of some physio 


lovical change in the plant tissue caused by the benzene hexa 
chloride dusted on the plants, or other cause 

Only barely perceptible off-flavors scribed) variously as 
chalky. medicinal, earthy, or astringent were noted in the other 
experimental samples. Astringency was met tioned several times 


ny comments on the sweet potatoes from plants dusted with chlor 


on this s ample alse luded the follow 


lane: pudges’ notations 
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general acceptability | 


brown, and everal 


Was 


good and the 


texture \ 


mentioned previously 
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ht 


judges called this sample 


standpoimts of both color and flavor 


These ditferences 


ot potat 
Haver 


ther researe 


Sweet potatoes grown 
either dusted on the plants or used as a soil treatment 
had off-flavers which detinitely impaired their eating 
to poor im 


may indicate 


iffected by 


cull be 


us 


of the ditferent 


with 


SUMMARY 


needed to mvestizat 


quality and caused them to rate only 


oor ral ptability 


(only 


and 


SCOTeS fon absence al 
potatoes from plants treated with toxaphene « 


dane dust 


treated with chlordane 


tees from plants dusted with toxaphene was tair, trom 


off-flavor were 


emulsion 


spray ‘) 
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the amounts used, general acceptability of sweet pota 


plants dusted with chlordane, fairly 
plants spraved with DDT or grown in 
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Precooked beef stew, pork stew, and swiss steaks t i t t lor acceptability 
were stored with and without the addition of antioxi 
dants at 0°, —10°, and —20° F. (—17.8 —23.3, 
and —28.9 C.). Storage time and temperature were 
apparently the important factors in the retention of 
the quality of these products. 


unlimited possibilities 


retained Several fa 


nd metho reas vt e | ( rap w 


teow were 


h product 


TABLE 


Antioxidant lev 


tirred 


oat 


¢ 
Precooked F wiss Steak’ 
recooked Frozen Stews and Swiss Steak 
DOROTHY L. HARRISON, VAIL. a UNE ] 
Aa fart ewe Vanha 
it tv a il tree tatty acids and 
nA tenets 
Hoan original high quality can be 
tors sucl Ls packagi materials 
conditions, and methods of reheating ha et a 
to attect the qualit ‘ precooked frozen foods th Iss ste 
1 \ ‘ Preparation of the stews bect and pork 
Deck, Kalen and \ at ave reviewed the hterature - ° 
these ct | ‘ prepared twice 
Watts ind Peng / reported that cooked porl 
kept better thar raw except at the ‘ aol \ 
upper linuits of the normal pl $.5-6.5) Meat 
| | \ | | 
or tre pork Neither pli nor the presence of certan ‘ ty 
salts (sodium chlorick odium nitrate, sodium acetate, 
Chioride, potassium mitrate, potassmm chlor 
ide, and sodium sulfate) had any effect on the de velop : 
ment of rancidity in cooked sausage In later worl ferns 
Watts, Peng and Kline found that odor and flavor ied 
ot precooked trozen pork loin roasts and cl | vere |e 
desirable atter storage t n the odor and flavor of roast ‘ 
and choy tored vithout cookine air precooked 
roasts were better than the posteooked roasts only from ‘ 
ow i 
thr tanelpon tot purer linklin ef a 7) found that t t t t and added 
iitter 20 weeks of stor precooked V1 steal init idants used were 
held at rated lielitl higher w ey ol the 
desiramlitv of the tat than did steaks stored at | 
( ) at lo | 12.2° ) 
Winegarden. | rte and anne VCAVCT 1) demort 
strated that older good qua ity may be used in tt t 
1 Cw 
is precoohker | products Lineweavet 
\nderson, and Tlansor added an antioxidant to the 
vater m which turke va Womered presence ol 
the antioxidant durin ( king had greater beneficial 
effect than the addition of the antioxidant after cookine ’ 
by bet] pere role of the fat and score t fat 
for rancid off-flavor of the creamed turke 
rep rteqd here vas concerned thre 
ettect ‘ torage temperature, lengt! ot torage, at ] 
the additiot i a.troxidant n the qualit precooked 
frozen beet stew. por stew. and swiss stea 
re t to TRO re 
| PROCEDURE placed in the 
Tu the dant +} th. of ‘ 10 ach wwe each 
rporation init 1 NDGA) (nor iataret t enough tor a 
tt ter treezing 
Contributios \ [de riment newt tt emperature for 
ent a 1) ! ] t ! rm pack 
Akron. © t ta ith (4-4, and 
| 
139 
: ¢ 


BHA. One lot for each treatment was stored at 0° | 


17.8 €.). another at Ww | ( 23.3° ©.), and the third at 

} ] } 
vere reheated by placing the trozen pac kage of 
ie 
ie tew im the top of a double boiler over boiling water for 1 
ie hour \fter 45 minutes the stew had thawed sufficiently so that 

it could be removed from the bag and the mass broken up witl 


a tork boo ample ol tew were pre sented at one time to a 


palatalnlity committee of tive member The sampies were 
cored according to Form Ckigure 1) \ fat ample com 
Product Date 
Sample Judge 
> Desiral \ 
Ncceptal 
Slight 
U's rable 4 Fender 
4 
Undesirable 
: 


7 Figure 1. This is Form I, the score card used. 
posed af visthle fat pieces and sauce was taken from each re 
heated tew trazven held it { until 
analyzed tor tree tatty acids and peroxide oxygen 
Preparation of the swiss steak. The swiss steak was pre 


pared weordimg to the following 


‘ 

tewsy 
Wat 

' were added t t tt trom tl peratior 
A nd tt xtu was added to t fat the skillet The wat was added 
ter which w the meat in the role 
* meat red and keel t F. tor tw 

‘ Pwo recipes of swiss steak were prepared at each of 12 cook 


perixls 2 recipes vir Ided 10 pra kages, each contam 


ing a piece of steak weighing approximately 250 g., plus enough 
teak for a palatability test on the fresh product ain propor 


Average total 


Beet Stew 


NDGA BILAN 


*Maximum 
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TABLE 2 


scores for beef stew, pork stew, and swiss steak * 
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tion and method of adding the antioxidants, packaging, reheat 
ing, and testing for acceptability were carried out m the san 
manner as for the stews 

The analyses for peroxide oxygen were done according to thi 
method of Watts and Peng (6) with the exception of using 
ethylene chloride instead of carbon tetrachloride as the extrac 
tion solvent \r aliquot of the ethvlene chloride fat extract was 


used to titrate tree fatty acids in neutral alcohol 


RESULTS AND DISCUSSION 

The average total scores for the different products 
are shown in Vable 2 

“ix factors—-namely, appearance, odor, flavor, ten 
derness, juiciness and quality of sauce—-were considered 
in the scoring (see Figure 1 for form used ). 

The scores for the freshly prepared products ranged 
from 57.8 to 54.0 for the beef stew, from 56.7 to 51.7 for 
the pork stew and from 55.0 to 50.0 for the swiss steak 
out of a possible score of 60. Although there was con 
siderable range in scores, there is little evidence that the 
difference was due to the addition of antioxidants 
Products tested a few days after freezing were scored 
lower than the freshly prepared product 32 out of 36 
times. nly one lot scored as much as one point higher 
after freezing. In general, then it would seem that the 
processes of freezing, thawing and reheating tended to 
decrease the over all acceptability of the precooked meat 
products. Storage for 3, 6, or 9 months tended to de 
crease further the acceptability of the three products, 
whether stored at O°, on 

Loss im quality score averaged 4.7 points for the 
3 products aiter storage for 3 months at O° | 
(17.8 €.), 8.0) points after 6 months and 13.8 
points after 9 months. Products stored at 10° | 
(- 23.3 ©.) lost an average of 3.0, 4.9 and 9.8 points, 
respectively for the three periods. Results for the 

20° IF. (—- 28.9" ©.) storage are less clear cut because 
of the loss of all beef stew stored at that temperature 
However, the 2 products studied averaged a loss of 1.9, 
5.5 and 9.9 points for 3, 6, and 9 months, respectivels 
The average loss for the pork stew stored 9 months was 
15 points at O FL (--17.8° C.), 14 points at — 10° 
(—273,3° C.), and 313.4 at F. €.) 
whereas for swiss steaks it was 13.0, 7.3 and 6.5. re 


NDGA (4 BILLA Cont NDGA 


Storage peril Pork Stew Swiss Steak 
and 
- 
Fresh Frovet 1.8 5 $44 
months 4 62.4 43 4 ; ; 41.8 
months $7.9 $9.5 $2.4 49 
Fresh Frover 1 47.8 46.4 
months 49 44 ; 14.4 $4.9 
possible, ¢ 
* 


In this study the 
stored 9 months 
17.38 
hand, the beef stew and 
much better at 10 | 
C4 
here was some evidence that 
effect at OF. 17.8° ¢ 
10° F. (—2 
re was little eviden 
al effect that coul attributed to the use 
oxidants. Perhaps, tl \ storage temperatures 
were effective \ the tvpe of deterioration 
affected by antioxidants t OQ months of the study, 
anv value deri from their use was not 
ipparent im this time 
When palatability. factors were considered indi 


vidually. the fresh frozen products scored lower than the 


freshly cooked products t e great majority of the time 
In no instance was the aroma score higher for the frozen 


than for the freshly cooked product. Possibly a slight 


warmed-over odor was present even though not recog 


nized as such by the palatability committee. With frozen 
storage there was a drop in score with each increase im 
period \vain difference between |: 
and | .) storage 
much grea than betwee 
20° 
la ) low | sh frozen 
Phe 


products as compared 
drop in score was as much as 1.9 points Cof a possible 
10) in one ease and was more than one peint in several 
instances, On the whe was a few tenths of a point 
and all : n ucts were considered modet 
ately desiral esirable (Form 1). Only after 
torage fe did products score less than 5 in 


favor indicating that they might be falling below the 


point of acceptability With two exceptions — these 
products \ stor a &.) Phese 2 
exceptions were bot! a . . \iter storage tor 9 
months the flavor stews had dropped 


more than t 1] wts, ough the difference 


1 product fect age time was 
level) 1 f stew and highly sigmificant 


trend 


contain 
ereat 1! ore 
and 


drop 
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swiss steaks 

is elfective 
quality im the 
It appeared 
hee! products 
parently cooked 


ve hile at all 


slight -ettect 
oth 6 and 
irda slightly 
he sauce, and 
hehtlhy lower 
lhe score tor 
wave, for the 
there was a 


score with 


ol thre samples 

| fattv acids were found 

three products bi was no detimite trend in 

numbers ich ul associated with the 


resence ot antionidal storage temperature tiie, 


palatability \pparentl deterioration within the 
stucly Was not due to oxidation o1 
wobably excluded the 


his may account tot 


aml precooking 
ihilitv. 
fact that hh 


intioxidants 


evidenced Pron the lise 
differences in quality 


re related to storage temperature and time rather 


SUMMARY 
effects of storage tempera length of storage, 
the addition 1 precooked heel 
pork stew, and swiss ak were studied \ll 
products were packaged out the eddition of 
<idants and with tl incorporation of the anti 

NDGA, Git ind Tenox The 
free fatty acid 
rtly alter freezing, 
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), with 
a farlure 
decreased 
image period 
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beneticial effect 
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the storage 
were small 
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PRECOOKED FROZEN STEWS AND SWISS 5S \ || 
28.9 por el ‘ 33 
1.3. Apparently | 23.3° 
as 20° | ( 28.0% ( preservil 
products studied, up to tor 
superior to O FL 
tored for 6 months or longer, but ay ' 
three storage temperature a” 
Freezing and frozen storage had only 
on tenderness score Uthoug! 
months storage there Wil a trend te 7 
tactors were the whole ore 
after freezing and atter trozen storage ; 
appcarance changed only slightly with 
tuce or omewhat more whirle 
detinite trend toward i dreoy in the = 
anal 
al 
lin 
live 
thre 
than the use of antioxidant je 
1 - 
tev 
: 
anti 
i 
pro : 
. 
nd 
incl 
was slight at | 
\nalyse of variance vere run on the flavor scores ) fe 
4 
for cae 
1 
cant in «al 
(1% ‘ 
effect of temperature, Uthough showing a detinite Hii, tonne 
Was not significant tor the beef stew and swis steak but thie : 
Was significant (5, level) for the pork stew i 
When flavor alone was consice shat é 
ing (3-4 did not show quite a 
when stored at O 1 17.8 
2 | ( 23.3° and 28.9 the average 
in score was about the any . the three products con ind there was no peroxide oxygen in any of the sis re 
taining antioxidants and wa slightly more for the con vent 
trol it betl torave temperatures 
\iter 9 months’ storage at 10 and 20 
23.3 ind 28.9 ( thie port tew had dropped } | | 
10° F. the drop averaged 1.7 for beef stew, 3.2 for 
i pork stew and tor swits steal \t ar. 


Effect of Spray Materials on the Quality of Canned and 
Frozen Montmorency Cherries*" 
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A three-year study indicated that the spray materi 
als, ferbam, nabam, copper, copper and wax and na 
bam and wax do not differ significantly in their effect 

on the harvested fruit will be presented else where 
on the quality of canned and frozen Montmorency 
cherries even though significant differences were found 
in the soluble solids contents of the canned cherries. EXPERIMENTAL METHODS 
Variation in the quality of processed cherries, how 
ever, does result from various cultural practices and 
climatic conditions during the growing season 


Results obtamed on the canned and frozen cherries trom 
the various treatments will be reported here. The results 


herries were obtained from 3 orchards im tl! 
irea and from one orchard in the Hart-Shelby 
wehard 4 pre-harvest tungicide applications were 
used were ferbam, nabam 
tes suggested by the 
Investigations have shown that a wax emulsion ap ¢ rates suggest y th 


pray mixtures contamed ¢ st 7 metally 
plied to Montmoreney cherry trees in combination with ' 


opper operations were performed by each medi 
the usual fungicidal muxtures results im an imerease im 
ize of fruit of about TO percent over those receiving ne praying schedules of insoluble copper 
(] ’ 3. 5) and theretore was considered of value mn 3 orchard The appheation was made at the time the ch 
for imereasing fruit size and yield. Llowever in) 1947 acquired the first tinge of pink. Five trees in each plot 


, ‘ elected and a mixed sample of fruit trom these trees was 
cherry canners reported instances of inferior quality ot : 

tamed tor processing at the time of commercial harvest 
processed cherries that could possibly be associated with cherries were immediately transported to the processit 


| labora 
the use of wax emulsion Lhe, reported the cherries tory at Kast Lansing. On arrival they were placed in mesh bag 


lacked color, were insipid, did not firm during cooling, weighed and put in a 200-gallon soaking tank continu 


hied sh tap water at the rate of approximately 
were injured in pitting and retained spray residue Water at the 
‘ vr hour and an average temperature of 42° (6 ¢ 
149 Langer (2) and Langer and Fisher (3) found that 


were oaked for 12 hours, then removed 
ferbam: and wax emulsion sprays imereased the size, costed to comove andl colo: 
delaved ripening, livhtened the color and decreased the The sound fruit was pitted in a Dunkley cherry 
oluble solids content of red cherries compared wath ot plant capacity and the resulting loss i 
and pun recorded 

spravs of proprietary coppers. Also the pitting chara 

Phe pitted cherries were cam 
teristics were poorer and the draimed weight of the 
canned fruit spraved with either, or both, ferbam and wie! 


i weight 


2 cherry 


ces of pitted cherries cl 
hot ter, eXxhaus lou 
wax emulsions was lower than those sprayed wath min., cooled and stored at 50° F. (10° ¢ 
proprictary copper Swingle (6) has also reported that pitted cherries were packed with dry sugar 

: plus one part sugar) in pint Marapak bags in 
wax emulsions resulted in lower dramed weights 


10 ©.) and stored at O 


Since organic spray chemicals are now bemg widely 


used for controlling diseases of red cherries, it becomes meter readings, color and grad 


Wiipartant to know the effect of these materials on the were determined Phe canned cherries 


were 
vield and processing quality of the frat. In 1950 oved trom stor and to come to room ten 
C.) he trozen chernes were thawed 
and LOSD studies were made on Montmoreney cherri 125°-130° F. (82°-54°C.) for about 20 minut 
te determine the relation of spray chenneals to the size, a considered complete when the fru ee 
soluble solid 


vield and content of the harvested fruit temperature of 50° F. ¢ 


) 


and te the quality of the canned and trozen cherries nd grades were determined according 


lard Girades for Canned and Frozen R 
Journal om Michigan Agricultural {4,9 Phe percent of soluble 
experiment Statiot in Abbe refractometer meter 
\ report of work lent ontract the btamed wit 
partment of Agneulture rial tthorized by the Re 


st 


Marketu Lhe wt upervised by the Fas 
Rewional Research Lab fureau of Agriculture at isodium: ethyl 
hemuastry 
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EFFECT OF SPRAY MATERIALS ON MONTMOREN( = 

ample Lhe reaching thr « vere made cullage ‘ 

hilter As previ re rted (4) the © 
cherri found evet stributed throughout the fruit and ort Opera ‘ 

rained ‘ ind hem r determimaty vere made rrelation between t |. 

t relatively rapid tha y method did not result in even dts ieniticantly higher a int ht-colo ey 

tttution of the color ths ¢ the fruit and drained juice s 

Pherefore. representat mples comp ed f fruit and drained | in the other or il 7 

yer blended u i Waring nd ith jual amount ] trom t erry th 

fi water for 3 minute ce Was first tere ough ED ieniticantly higher t ‘ e sprave witt 

No, 192 filter paper, then through Reeve Angel No. 812 filter ; . at 

19. 1 ind nabam inet \lt l thre ive 

paper \ known aliquot wa luted wit Sorenson s citrate 
ydrocl wid) buffer if 3.4 to vive ptical density ol the copper ived rrie ite 

vithin tl CTISITIN rang the colorimeter 11 thre ferbam i! nabar praved cherry 

ence not significant and showed cor 
(| Cal 1 
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Results ind 1) tha 
SCASONS ‘ nificant er 4 
ray 1049 or Tn 195] it was observed 

i rand ere not as firm as in previous vears an t 
und readily, The processors the Grand 

Ss ise reported ditheculty ind thie 

between le epol 

was significantly higher than in the ear and the difficulties were to i 

high '-xplained, in part, by the fact that in 1947. An the weathe 

orchard D) was the last to | that the growing sea 1947 and 195] ; 

ries, being more mature tl terized by lower than 1 ul heat cun i 

other rchards, were more the mont] \la 

ing handling orchare weests that the poor palit thr 
tilized with mitrogen ted by softness ane rer pitti hia 

under similar spray treatm be attributed, in part, to low growin . 
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TABLE 3 
Effect of years on fresh, canned and frozen 
Montmorency cherries 


I) 

Fruit 

‘ fruit 

‘ i} 

le ‘ t 
wen t 

t 

( t i 

enule 

tures, Sinee the softness of the fruit occurred in all 


spray treatments m it appears that the spray 
material played a minor role, if any, in the lack of 

Canned and frozen cherries. | hie soluble solids con 
tents of the copper-sprayed canned cherries were signin 
cantly higher than those sprayed with ferbam, copper 
and wax, or nabam and wax, These results are in agree 
ment with those reported by Langer and Fisher (2) and 
Swingle (6). The soluble solids content of the cherries 
from orchard © were significantly lower than those trom 
the other orchards. In 1949 the soluble solids contents 
were significantly higher than in 1950 or 1951. This 
would be expected since the growing conditions im 1949 
were more favorable 

\ll the canned cherries met the minimum drained 
weight requirements of the U.S. standards for canned 
red, sour (tart) cherries (7). No significant differences 
were found between spray treatments, orchards or vears 
Phe copper-sprayed cherries, however, averaged higher 
drained weights than the ferbam, copper and wax and 
naban and wax sprayed cherries which is similar to re 
sults reported by Langer and Fisher (3) and Swingle 
(oO). Vhe frozen cherries showed no significant dittes 


ences im dramed we hts between sprays o orchards 


Phe drained weights, however, were significantly higher 
in 1951 than in 1950. ‘This trend was also observed i 
the canned cherries ( Table 3), but the ditterences were 
not great enough to be sigmiticant 

Color densities were not significantly atfeeted by the 
spray treatments but there was a tendency for the chet 
ries sprayed with wax te have less color Phe color 
densities of the cherries from orchard 1) were signi 
cantly higher than those from the other orchards. The 
vreater color density may be attributed to the fact that 


the cherries were harvested at a more mature stage and 
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heat summation in the 


that the percent sunshine and 
Hart-Shelby area was greater than in the Grand 
Traverse area Phe color densities were also signiti 
cantly greater in 1951 than in 1950. Increase in density 
Was most pronounced in orchard D 

Fenderometer readings showed no significant differ 
ences between spray treatments but did show significant 
differences between orchards vears The values 
obtained on the thawed frozen cherries were 2 to 3 times 
as great as those of the canned cherries. Although no 
detinite explanation can be given, it appeared that in the 
freezing and thawing a greater disintegration of the 
cherry flesh occurred, resulting in the packing of the 
skins to give highe r readings 

Phe quality of the processed fruit as judged by a taste 
panel showed no preference for any one spray treatment 
over another. There were, however, variations in the 
quality of the cherries from the different orchards and 
these variations differed from year to year. Investiga 
tions are now under way to determine the interaction 
of the fertilizers, soil moisture, temperature and time of 
harvest on the final quality 


SUMMARY 


Phe effect of spray materials on the quality of canned 
and frozen Montmoreney cherries was studied during 
1049, 1950 and 1951 

Ihe spray materials ferbam, nabam, copper, copper 
and one oi} wax emulsion and nabam and one oil wax 
emulsion did not differ to any significant degree in then 
effect on the quality of the processed cherries. Signih 
cant differences between the spray materials only ox 
curred in pit loss, juice loss and in the soluble solids con 
tents of the canned cherries 

The cultural practices and climatic conditions gen 
erally resulted in greater variations in the processing 


quality of cherries than did the spray materials 
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Al t threonime content of the virus. Full virus infectivity was retained 

»stracts in the modified virus. The modified virus reproduced as th 

‘ at. d from page 16 preceding technical paper newlitied form trot hich 7 of the threonine could be obtained 


Difference in the starch-splitting activity of saliva in male and 
pr female mice; its hormonal conditioning. 
Ik rp. » Repevrorre, Compt. Rend. .lead. S 


vith dil. HO 455 (1949 liistract 2709. No. 30525 (1952 


etivity of the saliva of male mice is about 50% 


Use of the titers of fatty acids for the analysis of binary and 


tertiary mixtures 
( 4, 174-8 (1952 


A new amino-acid with the groundnut plant (Arachis hypo 
gaea): evidence of the occurrence of +-methylenegluta 

ous $34 (1952 mine and >-methyleneglutamic acid 
0 » Fo Miochen 1, 451-7 (1952 


Applications of an automatic Karl Fischer titrator to moisture 


determinations in food products. 


Eftect of vitamin B, on the body 
| ‘ | » CHOW / 


ferent the vitamin 
Vitamin A to protect arteries of diabetics. 
analysis of meat products. Method recommended by the 


Society of Public Analysts and other analytical chemists he required in the diet t chabeti Phis may alse be a 
for the analysis of meat products in relation to the tep toward the discovery of an agent to control the premat 


meat products order, 1952 wink of the artertes found in diahbeti 
43-4 (1952 
Vitamin C essential for anti-arthritis cortisone 
ity ane ire 


iter, fat Letter, 62, 185 (1952 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Studies on protein hydrolysis I. Preliminary observations on not co this even under ACTH stir 
the taste of enzymic protein-hydrolysates. ( 
J. S / if 


70 1 Relief of hypoglycaemic convulsions with butyric acid. 


to allect the taste of esult A new antifertility factor. 
Studies of the reaction between proteins and reducing sugars . Bod I] 73-85 (19 
in the “dry” state. V. The reactions of D-galactose, evaluation ol vlated 
deoxy D-galactose, D-glucosamine and N-acetyl-D-glu- tility factor ts 
cosamine with casein 
Erythromycin—a new antibiotic. 


ly luce | 9.10, November, 19 


he primary reactun 


Action of carboxypeptidase on tobacco ‘nosaic virus. 
| \ | \ Vatw 170, O13-14 th the other antibiotic, as that a ver meidence 


95 
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miav be ‘ ity val. are given tor tive tems of solvent 
procedure detect i n the chromatogram lugher than that of female mic Testosterone propionate ad 
tested] by the methad of Hanes and Isherwood ministered te temale mice caus in mercase im amylase power 
I of saliva as much as 30% q 
laurie, tear, olew, and linolere acids are given on * 
und the acid nos. it is possible to vi oora ) pot (lx 0.66 
tj det. the con of tertiary mixt f the satd. acids. The systen described, The 1 compd. is a ermal metabolite of the plant 
Al cont tearic-oler and tearic-olet procedure i presented 1 eta 
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“Just as good” isn’t good enough ! That is Griffith's precept. 


Like every product developed in The Griffith Laboratories 
and test-proved before ever released to food processors, Griffith's 
blended seasonings—Purified* ground spice, Solublized, and 


Liquid spice —possess distinct qualities to benefit users. 


hine, All the Time!”’ describes the 
high standard of flavor quality maintained in these spices 


Griffith’s own process of extraction, and unmatched experience 


in blending, assure ideal flavor-control in the seasoning of your 
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essed to minimize risk of spoilage from foreign sub 


stances. *U. S. Sterilization Pat. Nos. 2107697, 2189947, 
2189949 


products. 
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Abstracts 


(Continued from page 20) 


An inexpensive fermentometer. 


Hoallerstem Lah. Communs.. 1 219-22 (1952) 

\n mexpensive fermentometer is described by ot 
vhicl miultancous fermentation can be followed m a. large 


number of different ve et Diagrams and equatiotis bor cahbra 


thou and tha k content ire viven 
The rate of endogenous respiration as affected by the oxida 
tion of exogenous substrates 
J 
ence, 116, 475-7 (19 


Korrier, AND Gotoscumipr, 


Many manometric data are corrected on the basis that et 
respiration at normal rate to 
ubstrate Phas as 


taneous oxidation of exe 


thot rece wily valid. Rate of release of labeled CO) trom labeled 
resting cells m presence and absence of unlabeled substrates car 


he used te test the validity of assumption. This paper dlustrate 


ome of the ditheulties encountered m the use of this method 


NUTRITION 


Nutritional evaluation of food proteins by measuring avail- 
ability of amino acids to microorganisms. I. Cottonseed 


proteins. 
Hlown, MoU. J. Nutrition. 48. 231-41 (1952) 
It has been demonstrated that various methods of processing 


cottonseed meals alter the nutritional value of the protein Iwe 
methads of evaluating these meals were used, the rat assay 
howed that the nutritional value of these meal 


method, whieh 


tor the rat was considerably altered by the processing, and the 
nucroliol method, which showed that the changes im nutritional 
availability of the amine acids 


iffected the availability of dit 


value were due to a change m the 


Different methods of processing 


ferent amine acid The assay of acid hwdrolysates showed that 
only very severe temp and pre ures caused any destruction ot 
the amine acid Comparison of results from assays of acid 


ud enzyme hydrolysates by the microbtol method showed that 


ithouwh the acids were present, same of them were 


m such a way that they were no longer available te the miere 


organism enzyme digestion vstem bas been worked ont 


appears te give goad of result the avail 
ibility of the digestion products te the 


lated well with the results of rat feedme 


Corre 


Effect of the level of fat in the diet on the growth perform 
ance of dogs 
81-90 1952) 
Phe rate of gain of young cocker spaniel pups fed diets com 
prised of mmredients commonly used in dry meals, with or with 
uit added = fats tabslized with antioni 


White grease 


dants), was mivestigated. The rates of gain for a l0-week period 


vhen 4. 6, or oe tat was added to the basal diet or when 64% 
vere equal or slightly superior to 


vithout added fat were fed. Neo 


vided te a com. meal 
obtamed when the dret 
wiiheant differences m the food or calorie efficiencies were 


noted between the groups fed different levels of fat. whieh indi 


cated that the calorn trom the tat were well utihzed Phe 


of group ted (equivalent m calories 
te the added tat) was comparable to that of groups ted the basal 
let It is coneluded that 4. 6, or SO) stabilized fat can be sue 
cesstully added te the expth ration used in these expts. as judged 
by rates of gain, tow utthzatoon and the general health of voung 
cocker spaniel pup 


The eftect of dietary fat and caloric restriction on protein 


utilization. 
Kosenroar, He Nutrition, 48, 243-55 (1952) 
Phe expts. demonstrate that the incorporation of large amts 


of tata the diet does not alter the utilization of dietary protein 


vn the calorte intake is at an optimal level. Nitrogen utiliza 


tron may be reduced, however, when large amts. of fat are fed 


in conpunetion with diets restricted mm calories and protein. The 


wldn. of large amts protem to calorically deticrent diets re 


ults m the use of some of the protem for energy purposes but 
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evel ist ! trowel caused by 
chets. ind t large amts. of proteim and tat, | 
divestibilit i fat rease with deplet body prot 
When ire brected 1 calorie « ition they mav 
matitamed im positive balance tor variable lengths of time 1 
vided the quantity of dictary protem is sufficient and the cal 
reserves of the body are adequate Continued caloric restr 
thon, however, eventually leads to marked loss of wt. and a 
merease m the excretion of body and dietary nitrowen assoce 
sith severe tissue destruction 
The liver in obesity. 

ELMAN, S. J Ved cs 1246 (1952) 

The liver damage in obesity may be explained by (ad the 
hivh calor req ‘ ent hese perso comstituting al 
thonal erload the liver thre gh-carbol Irate nig 
fat, | prote et customary amor ce obese andl ( t! 

creased re ment of line and tthe B compl 
mnposed by the quant. and qual. nature ot the obesity diet. The 
reducing program should consist of a high protem dict supple 
mented by choline and vitamins of the B complex 


Dermatosis in weanling rats fed lactose diets. 


Scuremer, M. J. Nutrition, 48, 125-37 (1952) 


\ dry. scaly dermatosis was observed on the paws of weat 
ling albino ri ted a mimerahzed milk or puritied lactose dict 
Phe max. degree of sealiness occurred in 10 to 12 davs followed 
by a spontaneous recovery in an addnl. 2 to 3 weeks. The sea 
onal variation m the degree of dermatosis has been shown t 
he the result of seasonal changes im the relative moiditv of our 
mimal room rather than differences in summer and winter milk 
Kelative uniditics above 50° prevented scaline decreasing 
values mereased tl everity of scaliness Phe puritied lactose 
chets conte. corn ol or coconut induced the most pronounces 
scaly dermatosis and diarrhea: replacement of these plant fat 


vith buttertat or lard alleviated the dermatos and diarrhea 
Substitution of «rose or a palactose-glucose xt. tor lact 
m the cor i chet prevented the occurrence of dermatosis and 


pplementation of to lg. ot tresh beet liver 


per rat per day provided detinite protection against the lactose 


induced (nulk-induced) dry, scaly dermatosis when administere: 


charrhea. The 


vithin a relative range to 45% Liver was 


mere effective as an anti-dermatosts agent when supplemented 
mecorporated m the purtted lactose diet 


NGINEERING 


A new concept for rust prevention. 
\\ cant Vas 


(dctoher’ November 


16-18 


Shell Development Co. has developed a new product called 
Vapor Phase Inlubitor CV PL) which affords greater protection 
reduces costs and is more convement than anv older method ot 
rust prevertiot 
Ion exclusion discovery offers new industrial removal method 

Ind. Labs., 3, 18-19, November, 1952 

Making use of ion exchange materials, but not requiring a 
regenerating chenneal, the new method seps. a non-tomie fron 
ubstance by introducing them soln. ito ao bed or 
water The non-tome substanes 
heads 
them and around them. The tome, for example 
flows around, but not throug! 


taster, ated ts 


column then rinsing with pure 


tor example, methanol, permeates the resi henee must 
pass through 
salt, is excluded by the resins 
the beads, henes passes throug!) rised out aheae 


of the non-tonmie substances 


FOOD AND FOOD TECHNOLOGY 


The nutritive value of fish meal and condensed fish solubles. 
IV. A comparison of herring meals made by drying 
herring press cake commercially and experimentally at 
a lower temperature. 


J.. Marcu, B. E.. Tarr, H. L. A. Progress 
ports of the Pacific Coast Stations, Ne. 90, 10-13 (1952): Comn 
hishertes Abstracts, 5, 1, December, 1952 

In previous studies in this series, tl ithors found that 


herring meals, air-dried at 100 to 110 


(Contmued on page 24) 
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of a Wide Variety of Products Prove Its Advantages 


in Flavor, Aroma and Economy 


As a result of several years of research and no distortion found in any of the products 


Study carefully t} ~.as outlined in the 


development, Felton Chemical Company 


chemists have produced a new coffee flavor ingredients wer ‘st important 


that has revolutionized the use of coffee in Felton contriby by doing 


many products. Candy, ice cream and baked —_ Never before ) in accom 


goods manufacturers have long been aware all phases ¢ matter are 


no dictattian the products 


of the handicaps presented by the lack of 


stability of coffee flavor concentrates, and it utlined in the 


was this problem which Felton tackled Pie most important 


by doing 


first. Literally hundreds of new 


chemicals were isolated in the ed in accom 


search for proper ingredients, matter are 


and at least fourteen new * products 


specific aromatics were in the 


developed. 


Never be 
all phases « 
no distortion fd 
Study careful 
ingredients we, 


Felton con 


the pre ducts 
lined in the 
ingredients were listed ost important 
Felton contributed yaign by doing 
Never before has in ded in accom 


all phases of su ‘ant matt ant matter are 


Write For Samples of This 
Amazing Coffee Flavor 


mpo 


Tell us about the products in 
which you would like to use 
Felcafé. We will be happy to 
send you directions and liberal 
samples for testing. 


Stocks Carried in Principal Cities 


Conclusive Tests by Manufacturers 


for Pharmaceuticals 
Coffee as a flavor for pharmaceuticals can 
he a factor the of all kinds of 
prod ch as Pharmaceuticals, Lozenges, 
Prock Vitam Pablets, Cough Syrup, 
Eli 


75 Times Stronger Than Coffee 


Feleafé has been found to be at least 75 times 
stronger than coffee, and its economy is 
quickly obvious to any manufacturer Thou- 
sands of batch tests have been made, not only 


manufacturers using fla- 


by Felton, but by 


vors, and based on the commercial conditions 
ice cream, des- 


Felceafé has 


economy 


of manufacture in the candy, 


sert, beverage and extract fields 


proven its record-breaking 


Will Not Cook or Freeze Out 


Feltor nusual flavor is non-volatile, and 
its stability eliminates any worry about cook 
ing off or freezing out. Neither does it oxi- 


dize or become rancid 


Candy Manufacturers 


Applaud Advantages 


Feleafé retains its f died flavor in Hard 
Cand Toffee, Caramels, Fudge, Soft Cen 
ters, Creams and Fondants, Marshmallows, 
Gum, Starch Jellies, Chocolate 


Ideal for Foods and Desserts 
Popular successfully 
lied to Ice Cream, Ices and Sherbets, 
Packaged Ice Cream Mixes, Puddings, Syr 


coffee flavor can now be 


i Beverage Concentrates, Gelatin, Pie 
Cake | leings, Toppings, 
Sandwich Fillings, Carbonated Beverages, 
Extract 


Versatility of New Flavor 


ran 
¢ 
i 
cm 
_ 
= ESSENTIAL OILS AROMATICS 
the 
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TASTE THE DIFFERENCE YOURSELF 
ON YOUR OWN CANNED MEATS 


Huron MSG added to canned 
soups and stews makes them 
taste better and sell better. Brings 
out MORE of the hidden flavors— 
makes people enjoy the product 
even MORE—so naturally they 
sell better. 

Try it for yourself—for free 
working sample, simply call our 
nearest office—or write to Tech- 


nical Service Department for sam- 


ples and full working instructions. 


THE HURON MILLING COMPANY 
General Sales Office: Part Place, Mew York City 7 * Pacterion Marbor Beach, Mich. 
161 Grand St, St, 2 Brannan St, Sen Prencico 
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Jue te he chick than did herring meals dried commercially 


comparable vit r because they were not prepd tron 
the same press cake In the present work, this variable was re 


temp 


om 


factor 


nutritive 


limitine tact 


in the com. meal was one of the known vitamins. When a mixt 
ol the known vitamnp is added to the low temp dried un il 
however, a marked 


ith t commercially dried meals occurred 
i mterpreted to mean that the herring meal dried 


of one or more vitami 


) Was pre 


Vitamin 


by the normal flame 


drying procedure employed in the manuf. of com. herring meal 
When the authors ted the ditferent meals supplemented with bot! 
the vitamim mixt. and penicillim, no addnl. response was found 
to ver that obtare vith the vitamin supplement 
tlone im the rations conte. 17 protei This agreed with pre 
vious findings from the Poultry Nutrition Laboratory of the 
University of British Columbia that max. response to antibiotics 

amts pro 

ten Kesults obtamed, on the other hand, by the addn. of penicil 
lin tee the vitanon upplemented ratiot conte, 21% protem 
here t level was net a limiting factor, were some 
hat unexpected. Only wath tl ration conte. the normal com 
meal was there a resporse to tl witibrotn With the 21° pro 
tem rations supplemented with the vitamin mixt. and penicillin 


the best rate of growth was obtained with the overheated meal 
tollowed by the normal con meal vith the low temp dried 


combection, tt is mterest 


mg to note that carher expt had wudieated that the mutritive 
value of herring meals dried at low temp. might be improved by 


heat treatment 


Entomologist develops quick way to count insect-damaged 
wheat kernels. 

\ simple aid in dete. hidden mscet infestation of wheat 


beat developed \ 100 sample of wheat 1 placed ina flat 


' 
bottomed pan 7 wide and 3° deep. A pint of a 20 soln. of 
ferric mitrate im water is poured over the wheat. The terri 
nitrate causes the damaged kernels to float. The contents are 
swirled in the pan for 30 see. The weevil-damaged kernels float 
to the surtace, and they can be lifted out of the pan onto a 


piece ol paper vhere they cal counted Since ware 
housemen sometimes reject farm-stored grain that obviously is 
in bad condition, the tarmer mav, if he wishes, use this test 


his gram betorehand. to det. the (+ of mnfestation 


Cacao polyphenolic substances. I. Fractionation of the fresh 
bean. 
Forsytn, W. Gi. ¢ Biochem. J.. 31. 511-16 (1952) 


Phe polyphenolic components im exts. of tresh cacao beans 


have been examd. by paper strip chromatography \t least 
clever pols henel ire present and have beet sepa on columns 
of cellulose pulp. In forastero (purple) beans there are twe 


main anthoevanms with also a trace of a third prement, with tl 
properties of a evanidin diglveoside lhe two main pigments 


are a evanidin monoglycoside and a cyanidin pentose glycoside 
the sukar ils Wig resp il gluce carabine \ 
sugar-free leucocvamadin and a mixt. of leucoeyanidin glycosides 
ire also present. There are at least six catechin-lke substances 
of which epteatechin ts the main component. From chromato 
graphic comparison, catechin, epigallocatechin and gallocatechn 
would appear to be present. The chen iniilarity between dit 


terent 


Spree ws 

is striking 

Effect of incipient enzymatic proteolysis on the viscosity and 
heat stability of evaporated milk. 


(Continued on 


7 
‘aNNED 
tew 
tricth 
ballin 
Moves test 1, expt menls ried at = promoted 
ele faster growth than did two corre ponding Coals lhus 
this expt. showed conclusively that some i 
rendered unavailable to the chick by tl com. dryime process 
. ire markedly detctent in the commercially dricd meal It was 
issumed trom this that me heat-hable 
| 
! 
pare 26) 


Merck leadership in vitamin manufacturing assures quality Vitamin A for 


the food industry 


Merck offers Vitamin A Acetate in vegetable oil, a light-colored 
product, free from off tastes, eminently suited for use in margarin 
and other foods. Supplied in batch-size or bulk containers, 
200,000 and 400.000 units per gram. For information on other 


potencies, write to the address below. 


Merck’s experience of almost two decades in the manufacture of vitamins 


is offered to help you in the application of Vitamin A to your processes. 


Vitamin A, Merck 


Research and Production MERCK & CO.,INc. 
Manufa turing hemists 


In Canada: MERCK & CO. Limited- Montreal 


For Vitamin A-—Look to Merck 

Lary f this new Merch Plant assures an ip ft 
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MAPLEAROME 


Imitation 
Maple Flavor 
Base 


“She Essence 
of Good Fasve” 


... Produced mainly from 
materials of vegetable 
origin, this perfect Imita- 
tion Maple Flavor Base 
is a dependable repro- 
duction of the aroma of 
Maple Sap... 
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PARASSUI Nury, M J. Dairy 

7-67 (1952) 

Proteolytic enzymatic treatment of evapd. milk within the 
limits of what generally is regarded as the tirst phase of enzyme 
action increases the viscosity of evapd. milk upon its steriliza 
tion. Enzymatic treatment lowers the stability of milk to heat 
The state of milk proteins as affected by mcipient proteolysis Is 
a factor in the stability of milk to heat in addn. to the factor ot 
salt balance. The viscosity of evapd. milk with relatively hig! 
stability to heat can be increased to max. (more than doubled ) 
by enzymatic treatment without deleterious effect on color or 
flavor of milk, as contrasted to the common method of increasing 
viscosity by addnl. cooking in the process of sterilization. The 
method of increasing viscosity of evapd. milk by enzymatic treat 
ment prior to sterilization is applicable to both the standard and 
short-time high temp. sterilization processes, but enzymatic ac 
tivity in the case of HTST process has to be greater to obtan 
the same increase in viscosity. Milk destabilized to heat by 
enzymatic treatment can be made stable to heat again by the 
addn. of such stabilizing salts as NasHPO, The effects oft 
incipient proteolysis with respect to viscosity and heat stability 
of milk are explained in the light of the Linderstrom-Lang 
theory of denaturation as the mechanism of imitial enzyme ac 
tion in globular protein systems. The results of the present 
study and other phenomena affected by an incipient proteolysis 
of milk proteins, such as the inhibition of development ot 
oxidized flavor, lowering of curd tension and increased water 
orption, can be adequately explained on the assumption that 
denaturation is an initial reaction in proteolysis. Since all above 
phenomena can be produced as well by the heating of milk, it ts 
advanced that enzymatic denaturation of the proteins in milk 
is similar in its major respects to heat denaturation, te., the 
breaking of ionic and hydrogen bonds through which the y* prick s 
are linked, thus permitting the coiled peptide chaims to uncoil 
Grow seedless tomatoes in weedless gardens. 

Science News Letter, 62, 223 (1952) 

Compds. made from the weed killer, 24-D and the I-form 
of amine acids stimulate the growth of tomatoes, resulting 
larger sized tomatoes without seeds. So far 12 of the 22 or 
known amino acids have been tried, all with success. Present 
tests have been done under greenhouse conditions. Field tests 
will be required before com. application can be made 
Essential oils as vapour phase antiseptics against mold fungi 

Gattoway. L. D. Perfumery Essent. Oil Record, 43, 359-95 
(1952) 

Remarkable effectiveness is claimed for Vapor phase anti 
septics as inhibitors of mold growth, the effectiveness being 
independent of and usually much higher than the effectiveness 
of some materials in the solid or liquid phase being protected 


! range from volatile tormaldehyde and 


tfective materials claimes 
acetaldehyde, thru less volatile higher aldehydes such as higher 
aldehydes, thymol and essential oils to such low volatiles as 
vanillin. It is suggested that since effective compds. are the types 


| 


found in essential oils, an odorless essential of would be usetul 


for protecting tood 


Application of urea complexes in the purification of fatty acids, 
esters, and alcohols. I. Oleic acid from inedible animal 
fats. 

Swern, ann Parner, W. I lin, Chemists’ So 

431-4 (1952) 

Urea complex tormation has been employed im the prep. ot 
purified olere acid Coleie acid content 80-95) from. various 
vrades of medible anmnal tats and red oils Since the urea com 
plex of oleic acid forms in good yield at room temp., low temps 
ire not required the isolation procedure. Yields of oleie acid 
are equal to or lower than those obtained by conventional low 
temp. erystn. procedures, but the prepn. ot a polyunsatd. tree 
oleic acid ts apparently not possible by urea complex formatiot 
alone. The sepn. of polyunsatd. acids from olete acid by urea 
complex formation is more convement than but not as efficient 
as by solvent crystn., but sepn. of satd. acids trom unsatd. acids 


(Continued on page 28) 
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LECITHIN ZEST 


EMULSIFIER AND STABILIZER FLAVOR ENHANCER 


Other quality food products made by Staley 
from corn and soybeans include 


Corn Syrup: ‘“Sweetose” Food Starches 
Intermediate Conversion Soy Flours & Grits 
Regular Vegetable Oils 


Write for technical data and prices e 


on those Staley Products today. 


Industrial Division Dept. FT-3, Decatur, Ill. 


Please send me data and prices on following products: 


Nome 


DECATUR, ILL. 


A. E. Staley Mfg. Co. 1 
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hermetically sealed FLAVORS 


Droplets of fresh, pure, flavor, completely 

sealed from the atmosphere with an edible protective 
film ... SEALVA powdered flavors are not subject 

to the usual spoiling and oxidation occurring 

in other flavors when exposed to extended 
shelf-life. SEALVA flavors have a wide 
application in all branches of the food industry 
where lasting strength and quality are desirable. 
SEALVA flavors are presently available in 
strawberry, raspberry, cherry, orange, 

lemon, lime and peppermint. 

Samples will be forwarded at your request. 
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ineapple Flavor dates back, they say, 
To fifteen sixty-eight; 

Norda Pineapple’s chosen now 
By those who discriminate 


Norda Pineapple Flavor is a favorite where qualit 
counts. It meets Norda’s strict flavor standards 


It is made fine, to give fine results. 


Test it by the most stringent tests. and decide for 
vourself its merits. See if you don’t find—in both 
genuine and imitation Norda Pineapple—a 
remarkable re-creation of fresh fruit, true pineappl 
richness—the real character of the real fruit. 

All Norda Flavors taste natural. 


The concentrated streneth of Norda Pine appl 
Flavor makes it economical to use. Send for a 


generous sample. Let Norda start helping you to 


Norda 


ESSENTIAL OIL AND CHEMICAL COMPANY, !NC. 


better products and greater profits. 601 West 2¢ 


Use “A Favorite to Flavor It’... A Norda Flavor 


Street, New 


York 1, N.Y 
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extend SHELF LIFE! 
retard RANCIDITY! 


PREPARED 


MIXES 


eee on High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
ot a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Salt with ANTIOXIDANT! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and economy of this 
new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! Write to Technical Director, Dia- 
mond Crystal-Colonial Salt Division, General 
Foods Corporation, St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 
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in the aq. suspension of inhibited starch prior to the drying stey 
the dried inhibited starch-sugar mix obtained in the drun 


drying step being characterized by being relatively brittle any 


easily removable from the drum 
Starch conversion process. 

Newkirk, W. anno Diouny, J. Assizgnors to Cor 
Products Refine 2,610,132, September 9, 1952 


In the process of prepg. sirups from acid starch hydrolysate 


liquors having a DP. E. value within the range of about 10> to 
about 32 by hydrolyzing starch with acid to a predetd. D. I 

value followed by neutralization of the acid im the liquor te ; 
pH of about 5 and refning and evapg. the liquor, the improve 
ment which comprises adding to the liquor prior to neutraliza 
tion a sufficient amt. of material from the group consisting ot 
fatty acids derived from the hydrolysis of corn starch: fatty 
acids derived from the hydrolysis of sorghum grain. star 

household soaps; sodium stearate; palmitie acid, stearte acid 


oleie acid, linolete acid, linolenic acid, arachidie acid, lignocers 


acid, myristic acid, laurie acid, capric acid; sol. soaps derived 


from such acids, and mixts. of any of such soaps and acids, to 
react with the starch and/or starch-hke bodies present to form 
a complex with the starch, cooling the liquor to a temp. with 
the range of about 60 | to about 140° | 
temp. of the cooled liquor within such range tor at least one hu 


ind thereafter removing the fat-starch complex trom the liquor 


PATENTS (BRITISH) 


Preservation of eggs by freezing. 

Board of Supervisors of Louisiana State University and 
\vricultural and Mechanical College. 667,375, 7/1/49 
Brit fhstracts, B 304 (1952) 


Phe eggs are subjected to dehydration by diffusion or evapo 


and maintaiming the 


ration to reduce the wt. by 5-10°¢ and, to tacilitate the proce 
a preliminary treatment with dil. acid to merease the porosity 
of the shell may be carried out. Eggs so treated can be frozet 


without breaking the shells 
FUTURE DATES FOR FOOD TECHNOLOGISTS 


1953 
March 1-6 National Frozen Food Convention, Chicago 
Quality Bakers of America, Chicago, Illinots 
American Society for Testing Materials, Dx 
troit, Michigan 
American Institute of Chemical Engineers 
Biloxi, Miss 
Statistical Quality Control School, University 
of Maryland, National Canners Association 
Iri-State Packers, College Park, Maryland 


March 2-4 
March 2-6 


March 8-11 


March 9-13 


One hundred and twenty-third National Meet 
ing of the American Chemical Society, Los 
Angeles, California 

National Collegiate-Industry-Government Con 
ference on Instrumentation, Michigan State 
College, East Lansing 

(Invitational: Address Electrical Engineering 
Dep't., Michigan State College, East Lansing 
Mich.) 


American Dairy Association, Chicago, Ilinois 


March 15-18 


March 19-20 


March 22-24 
\pril 6-10 American Society of Biological Chemists, Chi 
cago, 

American Institute of Nutrition, Chicag: 
Ilinois 

National Fisheries Institute, Washington, D. ¢ 
American Management Association, National 
Packaging Exposition, Chicago, Ilinots 


April 6-10 


April 13-15 
April 20-22 
April 20-22 National Frozen Food Industries Exposition 
New York, N. Y 

Mav 4-6 Forty-fourth Annual Meeting of the Americar 
Onl Chemists’ Society, New Orleans, La 
Thirteenth Annual Meeting of the Institute 
of Food Technologists, Boston, Massachusetts 


(Information concerning future dates of national and internationa! 
meetings, conventions and exhibits of interest to food technologists should 
be sent to the editorial office.) 


June 21-25 
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How CELITE filtration 


gives apple products 
more eye-appeal, longer shelf-life 


Celite* Filter Aids enable apple processors to se- 
cure brilliantly clear filtrates in their finished 
products. Celite provides such efficient filtration 
that it removes most material which promotes 


fermentation. 

The result is a product with longer shelf-life, 
more eye-appeal—more “buy” appeal. Not only 
do Celite Filter Aids improve product quality, but 
they also permit high flow rates with long filtra- 
tion cycles. 

For maximum juice yield from your presses, a 
small amount of Celite should be used as a press- 
ing aid. Celite Pressing Aids help produce a firm 
dry cake which can be easily and completely 
stripped from the cloth. 

You are assured of highest product quality with 
Celite, for it is carefully processed from the pur- 


Johns-Manville CELITE 


est deposits of diatomaceous earth. Celite is an 
extremely light weight, highly porous powder. 
It is chemically inert, insoluble, and specially 
treated so that it imparts no foreign flavor to 
fruits or foods. 

To speed production and improve product 
quality, Celite is used in the processing of many 
foods and beverages such as sugar, fruits and 
juices, beer and wine. A Celite 
field engineer will gladly show 


you how Celite Filterand Press- 

ing Aids can help your product JM 
Box 60, New York 16, N.Y. In lohns Masel 
Canada, 199 Bay St., Toronto 1, 


Ontario. 


or process. For his services 
simply write Johns-Manville, 
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Combat the oxidative 


deterioration of 


EASTMAN 
FOOD-GRADE 
ANTIOXIDANTS 


For complete information about 


with 


the effectiveness of Tenox in 


preserving various waxes, write to 


EASTMAN CHEMICAL PRODUCTS, INC. 
Chemical Sales Division 


KINGSPORT, TENNESSEE 


REG@GNIZE 


BREWERS’ DRIED YEAST 


AS OPTIONAL INGREDIENT 


Effective August 13, the government order set- 
ting new standards for leading varieties of bread 
and rolls, permits the use of Brewers’ Dried 
Yeast in quantity of 2 parts for each 100 parts 
of flour without being declared on the label 


Now all five elassitieations of bread may 
improved by the v ili inble addition of 
Brewer's Dried Yeast 


* The inactive dred yeast improves 
flavor and keeping qualitics, 
supplements wheat protein with 


important amino acids, and adds 
substantial amounts of natural 


Vitamin B Complies... 


We will be glad to 
send you a copy of 
the Federal Register 
which gives complete 
details on this new 
order. Write: 


Crawers 
Oried Yeast 


NEW BREAD STANDARDS 


914 WN. Broadway, St. 


BREWERS’ YEAST COUNCIL 
Lewis 2, Mo 
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“EETS NO BULL!” 


our 10 Fold 
vanilla is 
VANILLA! 


Our vanilla is truly delicious 


vanilla ... regardless of 


concentration. Made from 


select Bourbon and (or) 


Mexican beans. Ritter vanilla 


is specially prepared to your 


very own requirements, 


at no extra cost to you. 


Write us your needs and 
let us send you FREE 
SAMPLES, made to 


your specifications. 


Dr. ALEXANDER KS TZ & CO., division of 


4001 Goodwin Ave. « Los Angeles 39, Calif 
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Technologists, 176 W. Adams St., Chi of Food Technologists, 176 W. Adams a 
‘ ersommnel, aie 


3, Ill St., Chicago 3, Ill. 
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FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 
ENGINEERS 
Organoleptic Panel Testing, Formula 
tion and Stability; Protective Packag 
ing. Inquiries invited on food researct 

problems 
Official Laboratory Association of 
Food Distributors, Inc 
29 West 15th Street New York 11, N. Y 
WA 4-8800 


Food Development Laboratory 
S. W. ARENSON, DIRECTOR 


Proof service to the baking and potato chip 
industries. Ingredient evaluations. New 
product development. Waking, frying, 
epray drying equipment. Chemical 
and physical testing facilities. 


1403 Eutaw Place 440 West 24th Street 
Baltimore 17, Md. New York, N. Y 


Bio-assays - Toxicological Studies 
Formula Development - Special Analyses 
Litigation - Phenol Coefficients 
Analyses - Consultation - Research 


* LaWall & Harrisson 
Pharmacologists Div. C, 1921 Walnut St., Philadelphia 3, Pa 


MOTHER'S homemade soups 
have real competition today in the 


rich, tasty, canned soup concentrates 
that now line every grocer’s shelves. 
Made of the finest meat and vegetable 
ingredients, flavor-enriched with 


ever-uniform, pure, scientifically SERVICES TO THE FOOD INDUSTRIES 
compounded spice oils and spice Analyse an ster ‘an product 
extractions, this fine product 

of modern food manufacture is a fair = 


challenge to the most favored home recipe. 


nd Beverage 


To meet flavor competition SCHWARZ LABORATORIES, Inc 
230 Washington St., Mount Vernon, N. Y 


from any source, come to FRITZSCHE .... ~ 
A FIRST NAME IN FLAVORS SINCE 1871. eel \ 
FOOD RESEARCH 


Write for Catalog B LABORATORIES, INC. | 


Founded 1922 
Philip B. Hawk, Ph.D, President 


Bernard L. Oser, Ph _D., Director 
Established | Research * Analyses * Consultation 
\ 


Protein and Amino 
Acid Studies 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK iP N. We Biological, Nutritional, Toxicological Studies 


for the Food, Drug and Allied industries | 
BRANCH OFFICES avd “STOCKS: Atlanta, Georgia, Boston, Massachusetts, * Chicago, Ulinois, Cincinnati, | 48-14 33rd Street, Long Island City 1, “] 


Obie Cleveland, Obie Los Angeles, California Philadelphia, Pennsylvania, San Francisco, Califorma, 


Louis, Missouri, “Toronto, Canada and * Mexico, FACTORY: Clifton, N.] 
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Pack, after year 


way nea preparation 


and canning equipment 


Keeping freshly harvested peas at their peak 
of perfection through preparation and 
canning, calls for modern production line 
operations with equipment specially designed 
and engineered for the job. In taking 
advantage of FMC’s years of experience 

in this specialized field, freezers and canners 
are assured of increased capacities at 
reduced costs; top quality packs; greatly 
simplified operations made more profitable 
by continuous, automatic methods 


Write jor full information, or call 
your nearest representative 


fme Tenderometer - 7 fme Gooseneck 
Conveyor 


Twin Reel 
Pea Grader 


fme Rotary Pea Washer 


hed fme 8 Station Pea va fc (Lewis) Quality 


and Bean Filler Grader 


General Sales Offices: 
WESTERN: SAN JOSE 6, CALIFORNIA EASTERN: HOOPESTON, ILLINOIS 
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FOOD MACHINERY AND CHEMICAL CORPORATION 
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Frozen foods taste better than 


DIFFERENCE IN ACCEPTABILITY 
OF FROZEN BROCCOLI! WITH AND WITHOUT 
ADDED PURE MONOSODIUM GLUTAMATE 


The frozen food industry was born when 
discovered that quick freezing slows down 


normal aging processes in foods. 


Now it has been definitely det 
that by simply adding Ac’cent (pur 
sodium glutamate) it is possible to retard eve 
more effectively those processes which caus 
loss in food flavor and color. And in addit 
Ac’cent helps in retarding losses in tender: 


and moistness. 


Ac’cent added in freezing helps to retan = WITH MONOSODIUM GLUTAMATE 


} THOUT MONOSODIU T 
more of these appetizing food characteristic WITHOUT MON M GLUTAMATE 


for a longer storage life. In fact, Ac’cent tend 
to keep foods “‘young.” 
We will be glad to send ne comple 


AMINO PRODUCTS Division of International Minerals & Chemical Cor; a ne 20 N. Wacker Drive e Ch 
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